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NOTES ON THE SAMPLES OF IRON ORE COLLECTED IN NORTHERN NEW ENGLAND.
BY.EDW’ARD R. BeNTON,

MAINT, b

676,677,678, ICatahdin, Piscataquis county. Limonite. One mile west of Katahdin iron-works, the works being
about 50 wiles north-northwest of Bangor and 19 miles nortli-northwest of Milo station, on the Bangor
and Piseataquis railroad, = . A

Mining was carried on liere many years ago, but until 1673 ouly the ore occurring immediately on the surface
(i e., not over 2 feet deep) was used. Since thut time, when the works came under the management of O. W.
Davis, jr., ore occurring 5 to 15 feet below the surface has been used.

The present workings consist of three excavations on the north side of a hill 1 mile west of the Katahdin iron-
works. These excavations are 5 to 15 feet deep, aud all show about the same character of deposit. Between the ¢
nearly east and west line conuecting these excavations, and a road which rans 350 to 400 feet to the north of them,
the ground has been to a great extent stripped of the overlying glacial drift, disclosing ore over an extent ot 12 to
13 acres.

Tho exeavations show several feet of glacial drift above, and below that irregularly alternating layers of two
kinds of iron-bearing material, one the ore proper (hand-specimens 677, 677a, and 6770), the other & dark gray oy
bronze-colored material, consisting largely of sulphida of ivon, and having a decomposed appearance (hand-specimens
677¢ and 677d).  According to Mr. Colby, the chemist of the ivon-works, the latter material contains 30 per cent.
of sulphur, Piled in heaps it oxidizes rapidly, giving off sulphurous fumes, and depositing in the crevices fine
crystals of sulphur and of sulphate of ivon,

The layers of this material and of the ore are, in the main, conformablo with the surface of the ground. The d
ore proper is @ porous to cavernous limonite, showing mamillary, stalactite, and lamellar forms. It is said to
contain before roasting about 4 per cent. of sulphur, but after being roasted in a Westmann kiln only 0,06 per cent.

~ The “surface” ore is limonite, and has in some places a basis of leaves and twigs, while in others it fills the
interstices in the glacial gravel (hand-specimen 618).

The mine and furnace are managed by 0. W, Davis, jr., and the ore is all used in the company’s furnace, .

677, Analysis: Irom, 4600, Phosplorus, 0,009, S$alphar, 8,004, Phosphoras in 100 parts iron, 0.019.  Sample taken from pilo of raw ore
at the furnace and from piles of ore ready for the furnace at the three excavations, 1 mile west of the furnace.

676, Analysis: Tron, 57,20, Plosphorus, 0,012, Phosphorns in 100 parts iron, 0,021, Samplo taken from piles of reasted ore nb the
furnace,

678. Analysis: Iron, 47,28, Phosphorus, 0.087. Phosphorus in 100 parts iron, 0,078, Sample of “surface” ore taken near tho three
exeavations, 1 mile west of the furnace. :

Following is the complete analysis of No. 677 : : ¢
Per cent. Ter cent.

Sulphur .ocvecvearoen 3. 004 Potaasa. 0.12

Phosphorus.... 0. 000 Sodf.ceerannn 0.28

Iron, metallio ... 46,00 Coarbonio 80I.ceuiriueenianaciccacinsnasanran: 0.08 .
Sulphurio aeid .- coveeiueaeivnenssraneenramnanan, 3.05

SIHEA « e it via v rnnse e rar e rnns 8,50 Thosphorie acid ....... - . 0. 020

Tron, protoxXidle ceeveseeseveramcnsnaaanianienn. 8.32 Titanic neld ..ovvaviiiieaens cun [ P

Tvon, peroxido ...... 50, 95 Carbon in carbonaccons.matter. . 0.27

Aluming. . .. eenn-. cven 2,08 Hygroscopic WALEE cuvvereanrmvencnsmnemmnnzens 3. 80

Muanganese, protoxide ...... 0.02 Water of composition. .. eaeeiaeacaaiii 1146

Mangunese, Hoxido. . eees e ceiamneeicraieiadinsnainnnes Tatul

Chrominm, 8e8quioxide .....cccaviiiiiianssins 0.19 \

LAMG wovimnneneeees 1.80 Per cent, of insoluble siliclous matier ......... 12,60

AMagnesf....ceenes e 1.98 (31 ORISR PNP O | 8,50

Tvon, disulphide ‘ 8.210 ; AINHNR 4y leancicntacnaneaacesorereanronas 2,16

Zine, SuIplide coveer e oriianiiiiia e B et G 7 111 SO 058

Nickel, sulphide..cooovienrnnnaiioremnannns 0.13 MAGHOSIR v e evesenamreemmeesnnsrens N 1L

Cobalt, sulphide [N : R .

Copper, SUIPUHAe veueeecienmennann. e eanaa 0.06 Total .viavaneniamieanisniinienneiane 1274
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679, Iranconia, Grl afton county. Magnetite, Three miles southwest of FEraconia furnace, which is at Franconia
village, 5 miles south of Littleton.

This mine and furnace have been in operation at various times since 1814, They were last operated in 1865,
The deposit consists of & seam of magnetic ore imbedded in a ehloritic schistose rock, and standing nearly vertical,
The deposit occurs on the southivest side of a hill, and extends in‘a nearly northeast and southwest direction. The
ore has been removed for a length of about 1,000 feet, and to a depth of at least 40 to 50 feet. Its thickness varies
from 5 to 20 feet. The mine was maceebhlble, 50 that the greatest depth reached counld not be ascertained.

B More recent workings consist of a shaft at the sonthwest end of the old part of the mine. This shaft was said
by My, Edson, who formerly had charge of the mine, to be 140 feet deep; it was long since abandoned. The
furnace and mine are owned by Mr, Coffin, of Boston, Massachusetts.

679, Analysis: Iron, 49,01, Phosphorus, 0,188, Phosphomsm 100 parts iron, 0.284, Sample taken from piles of ore at the mine, and also
from ore-piles at Franconin furnace.

0

VERMONT,

680. Monkton, Addison county. Limonite. One mile north of Caleb Roekwood’s hounse, in Monkton,
¢ Not worked in the last twenty-five years. Nothing is to be seen of old workings except a pit filled with water,
" two piles of roasted ore covered with grass, and a few pieces of weathered ore lying about. The pit is about 250
fect long and 75 feet wide; depth unknown, It extends about east and west.
The ore was used about thirty years ago in a forge near Bristol, Vermont. It was mixed with ore from the west

side of Lake Chamyplain, .

680. Analysis: Irou, 42,06. Phosphorus, 0223, Manganese, 0.65. Phosphorus in 100 parts iron, 0.530, Sample taken from a fow piscea

of weathered ove lying near the old exeavation,

681. Torestdale or Blake. Rutland eounty. ILimonite and hematite, manganiferous. Two miles east of Brandon

village, at the Ocher works, :
At this locality an iron mine was operated at least fifty years ago. No mining for iron has been done here for

d many years, except for a short time two years ago. Several very old ore-pits arve to be seen, and a more recent

pit, 200 feet long and 60 fect wide, and filled with water. This pit, like all the more recent ones in the region, has

been worked chiefly for ocher and umber for mineral paint. A little limonite (lump) is continnally found, and
raised with the ocher. - Glacial drift is from 10 to 50 feet thick in this region.
The mine is operated to supply the ocher works of the Brandon Kaolin and Paint Company, of Brandon.
681. Analysis: Iron, 51.48. Phosphorus, 0.237. Phosplhorus in 100 parts iron, 0,460, Sample taken from piles of several hundred tons of
“lump ore at the Brandon ocher-works,

682. Brandon, Rutland county. Limonite, manganiferous, Two miles northeast of Brandon village, near the
ocher-works (not the works mentioned in connection with 681), and abont a quarter of a mile north of the
Forestdale or Blake mine. .

¢ Many old shafts and pits are to be seen, but nome are now operated for iron ore. These old shafts and pits

extend north and south along the valley for half » mile, and over a width of several hundred feet; in most of them

some iron ore was found. The shafts now working are operated for ocher, umber, and kaolin, but oceasional bunches
of iron ore are found and raised with the other material. Mr. Orum has charge of these ocher-works.

682. Analysis: Iron, 42.05. Phosphorus, 0.106, Manganese, 0.08, Phosphorus in 100 parts iven, 0.252, Samplo taken from piles of lump-

ore along roadside, taken from the ocher-shafts from time to time.

683. Leicester, Addison county. Limonite. Just north of Leicester ocher-works, and just east of Little or
Hiteheock’s pond, in the southern part of Leicester. ’

This mine consists of a large pit, about 30 feet deep, from which the ocher and uwmber arve taken. A little
£ manganiferous limonite is found with it. The beds dip very slightly to the northwest. Mr. Brownson has eharge
of these works.

683. Analysis: Iron, 47.00. Phosphorus, 0.223. Manganese, 5.33. Phosphorus in 100 parts iron, 0.474, Sample taken from small piles of
ore at the ocher-worlks which came from the pit deseribed above.

684.  Granger ov Pittsford, Rutland county. Limonite. Close to Granger or Pittsford furnace (mouth of), eastern
part of Pittsford.
Dilapidated pit and shaft from which the furnace was formerly supplied. Self-fluxing magnetite from Cha-
teangay, New York, is now exclusively used. Mr. Pritchard, farnacé-manager. ’

684. Anmalysis: Iron, 45.80. Phosphorus, 0.268. Phosphorus in 100 parts i iron, 0.585. Sample taken from small piles of greatly- Wemthmvd
~ ore at old shaft just north of fufnace.
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685. Godfrey, Bennington county., Limonite. Two miles east of Bennington village on the railroad, close to the =
ecastern boundary of the town,
Two dilapidated shafts; depth unknown; no ore in place to be seen. Worked for iron four years ago. Owned

by Burden, Troy, New York.
685, Analysis: Iron, 45.90, Phosphorus, 0,614, Phosphorns in 100 parts iron, 1.338, Samples taken from piles of oro at dilapidated

washing-machine near shalts.
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686, Chipman, Rutland county, Limonite, Seven hundred to 800 feet east of Bartlett Stafford’s house, at the

north end of Tinmouth pond, in the southeast part of Tinmouth,

A large number of old pits, but no ore in place to be scen. -Ore formerly used in a furnace at Dorset, Vermont.

G686. Analysis: Iron, 42.90, 0 Phosphorus, 0,174, Phosphorus, in 100 parts iren, 0.406. Sample of weathered aro at old pits,

087, Tyson furnace, Windsor county,
. southeast part of Plymouth.
This ore oceurs in the form of a seam in mica and chlorite schist.

Siderite. On Mr. Davis’s land, 1 miles northeast of Tyson furnace, in the
Its strike, like that of the foliation of the

schists, is north 25° east. The dip is 50° to 70° east. The thickness is 6 to 10 feet, and the gangue is chlorite,

biotite, quartz, and garnet.
VOL XV-—ruo0
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a The workings consist of an open cut, perpendicular to the strike, to reach the seam, and then a cut along the )

seam Dboth ways, the length of the latter cut being 75 feet and the depth 25 to 30 feet. The ore and gangue

contain pyrite and chalcopyrite, and the jron formerly made from it in Tyson furnace is said to have been too.

brittle for use.

887. Analysis: Iron, 32.24. Phosphm us, 0,010, Phosphm us in 100 parts iron, 0.031, Sample taken from ore-piles at Tyson furnace and
at the mine. .

Following is the complete analysis of No. 687:

Natural Natural
ore. ore,
.| Per cent. : Per cent.
Sulphur............ L 2,158 Sulphurie aeid........vn wewetnenetee e hanaas 0.15
Phosphorus 0. 020 Phosphorie acid. . 0,023
TIron, metallio .....c..... Nessmeieanternenaaaas 82.24 TitRnie ACHl weneeemee e
Curbon in earbonaceous matter . 0,22
Bl e e eeeanii s rre e e e ar v nb e 1.31 Hygroscopic Woter .uvveniaueus ionanrannnaan, 0.08
Tron, protoxido. ceeviicainaeiiiiiincmnanaene. 40,19 Water of composition.cacue vovueevaneinvnansan, 0,34
Trom, POXOXIAe.vees cvemnnrmnrcnssrasmnnnnsnnres|orennnnrenns
.................................... 1 0
AL e eres esmeeeresseeen e e eees 3.74 Total 00.0
Manganeso, ?.rotoxi(le """"""""""""" 2.50 Per cent. of insoluble silicious matter.......... 13. 28
Manganese, dioxido [ .
Lime 13 Ul 11.81
erln .‘;s.i;‘ ....................................... . Alumina.. 1 870
& Tomemerthmraeemene 7 S RN 0.34
-Irom, disulphide. i
. " g Magnesin 0.10
Zine, SUlphide . oiiivanni et racicin e
N Totaasn. ..... 0.00
Wiekel, sulphide voveer e coiiaici e vaeaans 3
. T 0.16
Cobalt, sulphide.,..... . A \
Copper, sulphide Phosphorio acid .vveeen..an vdmemmasanntennnray Trace
P e n e Tt ’ Titanic A6l vevirariiireieneneranenie e i e
Potassn ) —
L Lotl 4 ennnrn e i e 13. 34
Crrbonio aeid. .o vi e cceia v iaree e

o With trace of oxide of iron, ' " -

688, 689. Bethel or Pittsfield, Rutland county, Magnetite, Two and a half miles west of Pittsfield village.
d  The ore-bearing material at this locality is a ledge of metamorphie rock composed chiefly of quartz with some
miea, and pervaded throughout with small crystals of magnetite, The rock is crushed and washed by steam-
dressing machinery, and the crystals of magnetite readily separated.

No iron had been made from this ore, but near Bethel iron has been made from the magnetic sand of White
river, which was' probably derived from the same rock formation as that now worked at Pittsfield, Near the
dressing-works forges for the making of steel by a patent process have already been begun.

688, Analysis: Iron, 1010, Phosphorus, 0.146, Phosphorns in 100 parts iron, 1,446, Sample of rock from ledge at the dressing-works.
Untreated.

689, Analysis: Iron, 65.82. Phosphorus, 0.026. Phosphoras in 100 parts ivon, 0,040. Samp,).u of magnetic graing, from the rock of the
ledge at the dressing-works. Crushed and washed, ready for smelting.



NOTES ON THE SAMPLES OF IRON OORHI'}Ug](])%%éEOTED IN CONNECTICUT AND MASSA-

By BavArp T. PUTNAM.

CONNECTICUT,.

Magnetic ore occurs at several localities in the statoe,(a) but it has nowhere been found in sufficiently large
quantities to pay for mining, Specular hematite is almost unkuown. Spathic ore exists near Roxbury, Roxbury
township, Litehfield county, and was mined in the early part of the last century. The mine was described by M.
Shepard (b) in 1837, and at a later date a furnace was
built at Roxbury to use the ore. But for several years
past.both mine and furnace have been idle. ILimonite ig REFERENCE.
at present the only ore of iron mined in Connecticut, The - | @Zmonits,
deposits now worked are in I{ent and Salisbury townships,
Litehfield county. In former years bog-ore was dug in
the sountheastern part; of the state, but these beds have
long since been abandoned. The beds of limonite have
in general the same characteristics as those in Dutchess
and Columbia counties, New York. . _

The Kent (17) (¢) mine is located in IKent township, d
about 2 miles north of east from South Kent post-office.
It is owned and worked by the IKent Iron Company, and
the ore is all used in the company’s furnace. Altliongh
an old mine (it was described by Mr, Shepard), it has not
in recent years been extensively wrought, and provious to
Marel, 1880, it had been idle for four years. No ore
wag raised in the census year, The ore lies between a
decomposed micaceous gneiss on the west and a bluff of e
quartz rock on the east. The associated clay and ocher
are similar in appearance to those nsually found with the
limonite. The workings are now all underground. There
is one shaft 75 feet deep, and the ore is being exploited
from four levels. Considerable rock-ore is obtained,
Samples from piles of 100 tous of rock-ore and 300 tons
of washed ore contained—

£

No, 773, | No. 774,

Per cent, | Per cont,

Metallic fron .ovevevirnveeacneannnnen 53, 02 0. 48 &
PhoSPhOTUE. .« veevrensns cansnennnnaans 0.315 0. 853 - 1’/ 3 1 V. GHOWING LOCATIQN OF
Phospliorus in 100 parts iron . ....... 0. 504 0, 609 N\ ‘ 660_‘\ \ IRON MINES
: rFmH KilL N QY , \/\ EAST OF THE HUDSON RIVER,
I} A Gy
e ¢ e e 2 7 \ [— Y )

Sample No. 773 is the rock-oré; sample No. 774 is
the washed ore. - F1a. 8.

o See Report on Geological Survey of Connecticut, by C.U.. Shepard, M. D., Now Haven, 1837, p. 145,
b Loe. cit., p. 30.
¢ The numbers refer to the map, Fig 8,
83
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a Oceurring in the ore-bed are masses or ““horses” of an iron breccia, consisting of irregular angular pieces of
limonite and quartz cemented together with limonite. Although usually too lean to be considered an ore of iron,

a sample of it was collected and contained— . 4
; No. 772. '
| Per cent.
Metallic iron .. ..... amesestriatarsenanerinaveanetanirenane anttetnuaay 30, 82
Phosphorus ,ccuevveanaansns L remreeenesassasmascessnanansanansansvans | 0. 108
Phosphorus in 100 Parts iL0N. v eeeaere s veacnceeiinraeaaianar s l 0. 636

b The Chatfield mine (18) near Ore Hill, Salisbury township, was opened in 1740. From 1868 to 1880 the mine
produced 168,000 tons of ore. In the census year 11,200 tons were raised. The mine is worked by the Chatfield
Mining Company. The ore is used in the neighboring charcoal furnaces. The pit is about 120 feet deep, and in
some places the ore is covered with 60 feet of “stripping”. Underground mining was begun on the north side of

‘ the pit in April, 1880. The workings are on three
tracts of land (Iig. 9), and the ore from each tract
is washed separately. A good opportunity was
therefore presented to obtain samples from different
parts of the same bed of ore. The samples collected
¢ contained—

! o, 775.! No. 776.!‘}10. 777.5 N ‘2},7)7&' No, 779,
Der ot l Per ct. l Peret. | Peret, | DPeret,
Motallic tom. . evaeevemnannne . 85,10 i 40.03 | 44,04 | 44.38 | 48,02
) Phosphorus. -cvvveatiianeiiianans 0.128 | 0.118 { 0.100 ; 0.103 0,120
A Phosplhorus in 100 parta iron...... 0.804 , 0.282 . 0,227 l 0.232 0. 256
Bottor: of Fit. ‘ .
SKETCH AT A, LOOKING EAST. SKETCH AT B, LQOKING NORTH. « Containg manganess and baryta.

d  Sample No. 775 is from 30 tons washed ore from
bottom of tunnel, Adawmg’ tract; sample No, 776 is
from 40 tons washed ore from Reed’s tract (west end
of pit); sample No. 777 is from 45 tons washed ore
from upper tunnel, Fiteh’s tract; sample No. 778 is
from a few-tons rock-ore from Reed’s tract; sample
No, 719 is from a few tons rock-ore from Fitel’s tract.
//’72 The ore is washed in a Bradford washer. A

sample of the “slacks” was collected along the slack.
S Y SSAY stream from a point about 75 feet from the washer to
%, ek, }(?rns. Qe Shaft,

_ il ¢ the washer. The sample contained—
Qbfice. ) . . -
) E:.agoof # No. 780.

State-Strike N, 50°F.
i, 507%0 SB.

CTVgether.
&5 *"";0, Per oend.
* Metallic iron..emeeereeneaninanan 15, 06
TG, 9. —SxErcil or THE CIHATFIRLD MINE, LITCHFIELD COUNTY ThoSPRONUS. .. covemrareneecens 0.0mL
T : : “ . ' Phosphiorus in 100 parts iron ... 0,445

Notre.—Tho arvea represented by tho “‘sketeh at_A” is about 10 by
10 fect. Xn thoe “sketeh at B”, the vertical distance between the road ) ‘ ; :
N » Y, 0 :'rx o ¢ \‘ ‘w .': ) N
and 1ho bobtow of the pit is about 75 feot, Where entered by the tunnels tho ore lies in a

narrow seam couformably between layers of partially
decomposed slate, A noticeable movement or “fault” in the ore mass at the east end of the pit is indicated in the
£ “gkoteh ab A7,

The Brookpit or Ore Hill mine (19) is northwest of the Chatfield. The Connecticnt Western railroad crosses one
of the old pits. The mine was opened in 1731; in the census year 14,405 tous of ore were produced ; the mine is
worked by the Brookpit Mining Company. Ore Hill is completely covered with excavations, but when visited only
one pit—ealled the New Pit—was being worked. No underground mining has been attempted, although the ore is
covered with 30 to 40 feet of decomposed slate, elay, and gravel, The ore appears to bo interbedded in the slate,
as is shown in Fig, 10, Immediately above the ore the slate is so much decomposed as to require but little if any

- blasting, while still higher up the chiange into clay is complete. Many beautiful specimens of crystallized limonite
have been found in this deposit. Samples consisting of selected chippings of two varieties of erystallized ore yielded
on analysig-—
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a
1 No. 781, No. 783,
Der cent, Per eent,
MEEallio JTON «cvreeerrvmuemscrrermrsamtaatassisansines 55, 37 7. 00
Phosphorns . 101 0. 452
Thosphorus in 100 parts ivon 0.182 0,703

Sample No. 781 represents a comparatively solid ore which has a fibrous structure and a silky luster. One
surface of the specimen is jet black and. i highly polished. The fibers are normal to {his polished surface. Sample
No. 782 consists of selected picces of small stalactites. A transverse b
section of a stalactite shows it to have a radiated fibrous structure.
The outer surface is smooth and highly polished. Tho stalactites
are found in geodes or bombs and usnally hang vertically, The
great difference in the per cent. of phosphorus in the samples is
noticeable. The samples were taken near each other in the deposit,
and the two varieties appear to have been formed in the same
manner, 4. e, through the solntion of the 11'011 oxide in surface-
waters ‘md recrystullization,

About one-half of the ore mined is vock-ore, and is shipped
without treatment. Of the wash-ore one-half to one-third islost
in washing. Sample No. 783 is from 5 carloads of rock-ore, and
sample No. 784 is from 3 car-loads of washed ore. These samples

Slate.

Fre, 10.—SKETCH SECTION- AT ORE Iin, Lrrcu- ¢

contained— FIELD COUNTY, CONNECTICUT,
No. 7883, No., 784
Der cent. Der oend.
MeBallie iTON +oeeeieniiiirairsasimnacnssirartrneiranas 60,12 44, 80
PHOSPHOTUS v vvvereerroanarenacisamerersaarrveresanas 0,190 0. 162
Phosphorus in 100 partaron . .o oo, 0. 303 0, 302
Following is the complete analysis of No. 783: ‘ d
Natural ! Naiural
ore, ure,
Per cent. Per cent,
Sulphtr.cceeveniaas . V- - 0,150 Phosphorieacid. ... ... .. femmrerarrar s 0. 450
Phosphorus..... 0,196 Carbon in earbonaccous matter crvesieunn 0. 66
Tron, motallic ... 50.12 ILygroseopic Wilor coovevienmeenernsrvnnnnennes 0.8
Wator of composition. e veencnvavernenionn, 10, 67
SilHOA e eieciiiun i sniivarennrsanrransrmestorns 0,84 T
G TES B rmeeetoeran e anas ! o
Tron, pr(ntoxido ................................ 0.25 otal 100. 020
cid 9. 40
Tron, peroxide .. 0 Per cont. of insoluble sillcions mattor......un.. 12,60
Aluminp..co..ani 3.05 e
?I““g““““' A S —— i fz STHE e+ eeereseeerennsaseennes vreeieens 0.8
AMB ceerronvemrrarnnrnnnssenr e - Alnmina (with trace of oxido of iron).......... 2,01
Magnosin .aeeean.. 0,86 |
i ; Lime covvies cevviimanennananns P 0. 14 -
. Iron, disulphide 0. 279 :
Magnosin . .ooooiiiiiieriieiientinierrresaranns 0.290
Totassn. . 0.60 Potassn 041
S0 o o ooad || TOMBEE e i 4
Carbonio nmd. fevemumsimarenT ey nae 0.14 0 Y 12,60
Sulphurfe 00, cem et creviiemeie e e vaas 0.04 .

The Porter mine, at Lakeville, was not worked in the census year.

The Davis or Forbes mine (203, north of Lakeville, is owned by the Forbes Ore-Bed Company, and is operated
by the Davis Digging Company. Ore was first dng here in 1732, the year after the opening of the Brookpit bed. £
In the census year 9,272 tons of ore were mined. Since 1867 the average annunal yield has been about 9,000 tons.
The ore ig used by B'\rnum Riehardson & Co., the Lime Rock Iron Company, and the Hunts-Lyman Iron Company
Besides the ordinary hmonlte there oceurs in this. bed a manganifercous ore, and occasionally, also pockets of Dlack,
earthy manganese. Samples taken of each variety yielded on analysis— -

.

No, 786, ' No. 787, ‘ No. 788 No. 785,

Per cent, | DPercent, | Percent, | Per cent.

Motallic iron.aieeesiees vancaannas 27. 46 2.24 41, 55 44,50
Metallic manganeso ... . 26. 60 25,8l |iveweeiieeaifiaeniaiians .
Phosphoris.eaa.e e erianes. . 0.045 |... 0.068 0,073 0, 059

Phosphoras in 100 parts iron.i-.... 0,164 feeennnnnnnn, 0, 176 0,132
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a Sample No. 786 is from 15 tons of washed manganiferous ore; it is darker in color than the ordinary limonite,
but in other respects resembles it. Sample No. 787 is from a pocket of black, earthy manganese in the pit. Sample
No. 788 is from a few tons of the ordinary rock-ore, and sample No. 785 is from 20 tons of the ordinary washed ove,

The Chapin mine (21), 2 miles west of Chapinville, in the northern part of Salisbury township, and on lands of
J. and N. B. Scoville, was opened sowme 80 years ago, and the ore was used to supply the old Ohapin forge. The
mine was reopened in December, 1879, and 140 tons of ere were raised in the census year. The pit is about 50 feet
deep, and is entered by an adit 600 feet long, The ore lies between limestone and slate. A sample taken from 50
tons of rock-ore contained—

No. 789.

b Per cent,
Metallic f108. coameerermrnaraie e r i neane 4. 47
PhosphoTfs..cesevaensranerinarinnnrnannan, 1. 000
Thosphorns in 100 parts iron............... 1. 836

The ore is very compact and heavy; its high contents in phosphorus is noticeable.

There are several other localities in Salisbury township where ore has been dug, but the foregoing are the
only ones that have been worked for a number of years. The Indian Pond mine, too, in Sharon township, at one
time supplied a large amount of ore, but it is now idle. :

¢ . ‘ MASSACHUSETTS.

In Massachusetts, as in Counecticut, magnetic and specunlar ores have been found in small quantities only and
are not commercially important. Carbonate of iron occurs associated with the limonite, and bog-ore is abundant
in the central part of the state. Dut the only ore now mined is thelimonite of Berkshirve county. The occurrence of
this ore here is similar to its ocenrrence in Connecticut and New York, It was formerly exploited in open pits,
but during the past few years underground mining has been very generally resorted to.

The Chauncey Leet mine (22),owned and worked by the Hudson Iron Company, is located about 1} mwiles west of
the village of West Stockbridge. It was opened in 1852, and it is estimated has produced a total of 504,000 tons
of ore. In thecensus year 19,079 tons were raised. The oreis used at Hudson. The workings are entirely under-
d ground. There are two working shafts, and the lowest level is about 100 feet below the bottom of the old pit, or
140 feet below the original grass-line. The length of tfje workings is between 700 and 800 feet. Nearly the whole
of the ore is washed. A sample from five car-loads contained— - -

No. 760,
« Per cond.

Metallic Jron . .o ciicet e e o 42
Phosphorus .. . Tk iemmnnaeas 0.187
Phosphorus in 100 pnr.ts iron ............... 0. 304

The Nathaniel Lest mine (23), owned by the Stockbridge Iron Company and worked by the Richmond Iron
e Company, is north of the Chauncey Leet. Ore was dug here before the Revolution, From January 1, 1870, to
June 1, 1877, 81,715 fons of ore were mined. The shipments in the census year were 9,210 tons, The ore is used
at Rlclnnond Van Deusenville, and Cheshire, The mine is worked both open-cut fmd underground.

A sample
from 50 tons of washed ore contained—

No. 793,
. Per cent,

Motallic Iron. seeeie i iciiieinicraannnans 46, 65
PhosploruS.ceeescees inarenemeaainaanannns 0. 174
Phosphorus in 100 parts iron............... 0.373

£ The Goodrich mine (24) lies east of the Nathaniel Leet mine, It was opened in 1875 and reopened in September,
1879. It is now worked by Lawrence Moffatt. The ore is uised in the Pomeroy iron-works. In the census year
2,197 tons of ore were produced. The mine is worked entirely undergronnd. There is one shaft 125 feet deep.
At 108 feet from the surface the length of the workings is about 200 feet. Samples were collected from 100 tong
of washed ore (No. 791), and from 30 tons of rock-ore (No. 792)., The samples contained—

No. 7L | No. 702

Per.cent. | Percent.
Motallio 100, . eivvicnananiannne 40,71 . 40,87

Phosphorug ...ceveneenenns 0.142 0.124
Phosphorus in 100 parts iron... 0. 848 0. 264
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The Cone mine (256) is in the southern part of Richmond township, half a mile east of the Richmond furnace. @
The wine is a very old one. Until 1873 it was worked entirely open-cut, but now the greater part of the ore comes
from the underground workings. The shaft is 208 feet deep. In the census year the mine produced 7,827 tons of
ore. The mine is worked by the Richmond Iron Company. All the ore is used in the company’s furnaces. A
sample from a pile of 1,000 tons of washed ore contained—

- N E
No, 194,
Per cent,
Metallio fton. vaeverveeaniiimniser e aas 41, 80
PhOSPIOTIS. o feivan e v avurne srercannenas 0.102 ) b
Phosphorea in 100 parts iron. ...c..ovenennn. 0. 244

The Oheever mine (26), located about 2 miles northeast of the Richmond furnace, is owned by John H. Cheever,
and is worked by the Richmond Iron Company. From June 1,1871, to June 1, 1877, 33,482 tons of ore were mined,
In the census year the production was 12,034 tons. The workings are principally undergronnd. There are several
shafts; the deepest of theseis 160 feet. An exceptionally large amount of rock-oreis found in this deposit,. Samples
from 300 tons washed ore (No. 799) and 25 tons of rock-ore (No. 800) contained—

No. 7900. ' No. 800, l. '

Poreent. | Per cent. ' ¢
Motalliodron vaceviieniinenians 45,82 48,82
PhoBPHOTEA . wansn e vrevanunanan 0,168 0. 284

Phogphorus in 100 parts fron .. 0. 867 0. 534

The Bankmine (27) adjoins the Cheever on the west, and is on the same body of ore. It is owned and worked
by the Stockbridge Iron Company. The ore is used at the Pomeroy iron-works, The mine was worked eight
months in the census year, and produced 5,040 tons of ore. Samples were collected from the stock-pile at the
Pomeroy fornace. These samples contained—

No. 705, No. 700,

d
: ‘| Per cent. | Ier dent.
MotRIlO uener v varrmmneinnan 80,12 50, 48
PhHOSPhOLUS. . e vremeanaaaenss 0, 248 0.183
Phosphorus in 100 parts iron. .. 0. 634 0.363

Sample No. 795 represents the fine material in a pile of 2,000 tons of a mixture of roclk and washed ore, and
sample No. 796 the roclk-ore in the same pile.

The Bacon mine (28), located at the western foot of mount Osceola, about 1§ miles northeast of the Cheever, is
owned by Bacon & Andrews, and was reopened in April, 1880, by the Pomeroy Iron Company, after having bheen
idle for & number of years. Before the close of the census year 280 tons of ore were raised. The mine was first e
opened in 1846, and its total production of ore is estimated at 28,000 tons. The present workings consist of a shaft
50 feet deep, from the bottom of which drifts have been driven north and south 60 and 50 feet, respectively, The
original workings were in an open cut, now filled with water. Sampies of the ore from the stock-pile at the
Pomeroy furnace, to which all the ove is sent, yielded on analysis—

No. 707, Na. 708,

Per cent. | Per-cent.

Metallio Iron «..vvivmnreernrnns 48,17 | 49.83
Phosphorus. . ccveeermeneunanans 0. 090 1,249 I
Phosphorua in 100 parts iren .. 2,314 2. 607

Sample No. 793 represents the fine ore in a pile of 300 tons of washed and rock ore, and sample No. 798 the
rock-ore in the same pile.

Ore has been dug in many localities in Riechmond township other than those above mentioned, but the beds
referred to are the only ones recently worked. In Lanesborongh fownship some ore was raised by its owner,
J. L. Colby, from the Sherman mine (29), 2 miles west of the village of Lanesborough; and 1,367 tons of ore were
raised in the census year from the Mason & Bliss mine (30) in Cheshire township. These mines were not sampled.



NOTES ON THE SAMPLES OF IRON ORE COLLECTED IN NEW YORK.

BY BAYARD T. PUTNAM.

- The iron ores of New York may be conveniently grouped according to their mineralogical character and their
geographical occurrence as follows: |
I Magnetite ores: (4) Of Orange and Putnam counties. (B) Of Washington, Iissex, Olinton, Franklin, and
Saint Lawrence counties.
IL. Limonite ores: Of Richmond, Orange, Dutchess, and Columbia eountu_s
III. Carbonate ore: Of Columbia county.
IV. Tossil ores: Of Oneida and Wayne counties. - c
V. Hematite ore: Of Jefferson and Saint Lawrence counties.
On the accompanying map (Plate XXV) the localities whero the different kinds of ore are mined' are indicated
by special symbols,

I. MAGNETIC ORES.

A—~ORANGE AND PUTNAM COUNTIES.

The belt of Archean rocks extends northeastward from New Jersey into Orange and Rockland eonnties;
thence erosses the Hudson river into Westchester and Putnam eounties. On the northwest it is overlaid by Lower
Silurian slates and limestones, and on the southeast, in Rockland county, itis covered by Triassic sandstone. The d
character of the Delt iy much the same as in New Jersey. The magnetic oxide of iron ig widely distributed
through the rocks, and has been mined in all the above-named counties. In the census year, however, no ore wag
produced in Rockland or in Westchester county. g

The locations of the iron mines at present worked are shown on fig. 12,

ORANGE COUNTY.

Extending northward from the state line, in Warwick and Monroe townships, is a tract of 25,000 acres of land,
a portion of a grant to Lord Sterling, which i8 now owned by the Sterling Iron and Railway Company. On this
tract are the Crawford, Bering, Redback, Sterling, Lake, Tiptop, Scott, and other mines, and the Sterling and
the Southfield furnaces. The Sterling Mountain railroad, owned by the company, connects the mines with the ¢
New York, Lake Erie and Western railroad.

The Orawford mine is in the southeastern part of Warwick township, about 1 mile from the state line. The
mine was opened in 1792. In the census year it produced 2,240 tons of ore. The old workings extend along the
gide of the mountain, but are nowhere very deep. The vein is very irregular in width, The pit now worked is 40
feet deep, and the stope is about 15 feet wide. The ore is fine-grained and containg pyrite and apatite. A sample
from a pile of 400 tons at the mine contained-—

No. 400.
Per cent. f
Mebtalllo 100 ceecsvemnnr it i o7, 66
PhosphoTUS. cvvv v vmiivesnnireaans 2,004
SUIPIUT cevmriiiininmmnsvareens etnana- 0.178
Manganese Present.
Titanic acid Present,
Phosphorus In-100 parts Iron..cevevenvvann. 8,476

The Bering mine, east of the Sterling furnace, produced ,688 tons of ore in the census year. The ore was not
sampled.
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The Redback, ox Spruce Swamp, mine is located on the top of Sterling mountain, about 3 miles from the Sterling a

“furnace.

cut, which is perhaps 20 feet deep.
perhaps 12 feet.

bright metallic, sometimes splendent, luster. A sample
taken from a few car-loady of the ore contained—

The Sterling mine is the largest on the traet. It is
situated near the south end of Sterling pond, about 2
miles north of Sterling furnace. It was discovered in
1750, and the following year a furnace was erected and ¢
put in operation near the mine, The rains of the old
stack can still be seen. In the census year the Sterling,
Lake, and Tiptop mines together produced 26,173 tons
of ore. The greater part of this amount was mmed m;
the Sterling,.

The gketeh (Fig, 18) shows about the relative posi-
tion of these three mines. It is here inserted, Lhowever,
more to show the remarkable change in the direction of
the strike and dip of the strata in the neighborhood of
Sterling pond. The dip is indicated by the arrows, d
At the mine it is toward the north-northeast, and varies
from 120 {o 20°. According to Dr. Horton,(a) the
“Sterling mine covers o surface of 30 acres by survey;
part of this ore is bare, part of it is covered. by soil 1 to
b feet in depth, and part by rock 6 inches to a yard in
thickness”, All the ore from this immense outerop has
beenremoved, and the workings have been carried under
- o massive hanging wall or roof which is supported by
pillaxrs of ore,
down 1o a couple of feet or less in thickness. The e
direction of this pinch is northwest and sountheast, and
the workings have DLeen carried along if. They have
passed under the brook and are possibly now under the
lake, or at all events not far from it.
walls,
or foot-wall.
gneiss and granite,

No. 70L b
Der cent,
MetnlicIron. coavvriaiecsvananr i enans 52,93
PhoSPNOTHS cceanrvannenanerermnsnensssanas " 0.0%8
Sulphur . .oeeeeen- e ereareiean e ane 3. 603
Phosphorus in 100 parts iron ..eveeenne.. .. 0, 053

Along the northeast the ore has pinched

It produced in the census year 3,638 tons of ore. Although an old mine (it was diseovered in 1780), 1ho
ore containg so mueh pyrite that but little of it has been used until recently.
oxidation of the pyrite, the ore is red in color, and this has given the mine its name,
The vein dips at about 25° to the southeast,
The oreis teamed to the foot of the mountain, and is nsed at Sterling and at Southfield. A
specimen of the unaltered ore contains a considerable quantity of green mica, besides pyrite and pyrrhotite,
maguetite is granular or in imperfect erystals, and hasa -

Along the outerop, owing to the
The mine is worked in open-
It varies in width, bot averages

The
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F1g, 18, —SknTcH or THE STERLING IRON MINES AND VICINITY,
Chiefly from Geology First District of New York, plate 30, figs, 4
and §,

The ore varies in thickness from 10 to 25 or 30 feet, owing to the rolls in the
These rolls are well exposed in the old open workings where the ore has been taken eutirely off the floor
The direction and pitch of their axes is toward the northwest,
Along the ridges of some of the rolls the gneiss is bent in a curve of a few feet radiuns.

The rock near the ore is hornblendic

The greater part of the ore is a granular magnetite with more or less apatite; it is represented by sample No,
705, taken at the mine from & pile of about 250 tons. A separate sample (No, 706) was collected from a v u‘lety of ore,
in which the magnetite is in lfu'gc, tabular crystals, having a bright metallic lnster. It contains a little hornblende £

and quartz, but is apparently almost pure magnetlc oxide, and is a beautiful-looking ore.

in the main mass. The samples contained—

It lies in a narrow scam

@

Motalie iron. .covavunnen.
Sulphur.ccoiiiiiiinenn,.
Phosphorts.aveeeenaecaane
Phosphorus in 100 parts iron...

No. 705, No. 706,
Pey cent, | Per cent.

..... 61. 01 67,75
..... 0. 371 0, 365
. 0. 284 0. 145
0. 465 0. 214

a Geology of the First District of New York, William G. Mather, p. 670.
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@ The Lalke mine is west of the Sterling, on the same bed of ore.  The underground Wprkings of the two mines
are estimated to be about 200 feet apart. Although under Sterling pond the mine is very dry. The ore resembles
the Sterling ore. A sample from 50 tons of the ore on the ears contained— -

No. 704.

Per cent.
Moetalliciron. .. .oooniiiiiiiiii e ceins 57.25
Sulphur ..o Crheatias saereunee 0. 088
Phospholta. v vwerriiieriesnirianrenes 1,206
Man g;unesxo ............................... Present.
Thospliorns in 100 partsiron .._o...c..veeen 2. 105

b The Tiptop or Summit mine is on the hillside above the Sterling, and is on a vein of ore which appears to
underlie the main vein, as is shown on the section (Tig. 13). The mine is a small one, and has been worked under
the hanging-wall but a short distance. A tunnel through the hanging-wall at a level with the bottom of the mine
enables the ore to he run out without the ald of machinery. The tram-cars are run to the bottom of the hill on &
gravity incline, where the ore is dumped into pockets near the railroad. A sample of the ore from the cars contained—

. No. 702.
DPer cont.
¢ : : Metalliodron .oceevevreviiiiiiiiiiian i, 54, 03

SuIphur «oee e 0.173

Phosphorus 1,751

MANEATIES0 < e vnc i vaiemain crener e Present,

Titanie aeid ..., e annneas PO Prosent.

Phosphorus in 100 partéiron. .aevee oo ..., 3. 241

1

East and northeast of Sterling pond there are numerous old mines, but the only one recently worked is the
Seott ox Oregon mine, located in Monroe township, near the west township line, about 1 mile from the Sterling mine
(or “Lakeville”). The strike of the vein is northeast and southwest, and the dip is at a steep angle toward the
southeast. The ore is b to 6 feet wide. A portion of the ore is teamed divectly to Southfield furnace (7 wmiles), and
d the remainder is carted to Lakeville, whence it is shipped by rail. A sample of the ore from the cars contained—

No, 703.

. Per cent,
Metalliciron...a.oociaals . 62, 59

Solphur ....... 0. 082

| TPhosphorus ... 0.711

Titanic acid ... Present.

ManZanes0 «vevreiereeniieaaniroarei i, Pregent,

Phosphorus in 100 partsivon .............. 1136

¢ The ora is finely granular, and has a schistose strueture. It contains apatite. In the census year 5,783 tons
of ore were mined.

~ Greenwood mines.—Of the several old mines east of the Greenwood furnace and owned by the Parrott Iron
Company, the Hogencamp was alone worked to any extent in the census year. A little ore was, however, raised
from the Pine Swamp, Greenwood, and Surebridge mines. The three mines produced 755 tons of ore, and of thia
- 458 tons camo from the Surebridge mine.

The Hogencamp mine is about 5 miles from the farnace by road. The vein has been worked to a depth of 60
feet and a length of 250 feet. The walls dip steeply to the northwest, and are very irregnlar., The ore averages
12 to 15 feet in width. A portion of the ore resembles sample No. 7 06, but it contains pyrrhotite and pyrite in
quantities.. A sample from a pile of 100 tons contained—

No, 707.

Per cent,
Meotallledron..co.ooiiiiiiiiiain ioieinoaen.. 52,93
Salphur..eean i v e e 2,809
Phosphorts..cueeviier e riira e 0. 033
MADZANGEL eer et vvnecianan e vt eaas Present,
Phosphorus in 100 parts iron. ..,........... 0. 062

The Forshee mine, sometimes called the «O'Neil” or  Nail” mine, is located a balf mile southwest of the old
O'Neil mine proper, and about 24 miles due west of the Greenwood furnace, It was reopened in January, 1880,
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and produced about 2,000 tous of ore before the end of June, when work was stopped. The nine is worked in a
open-cut and a large amount of rock has to be moved, as the ore is in layers which alternate with layers of rock.
'1“[1@ ore varies in texture; the magnetite is often in quite large grains, which have a more or less perfect octahedral
form and splendent luster, Dr. Horton(a) found associated with the ore, red garnet, brown tremolite, green

coccolite, serpeutine (yellow and black), calcarcons spar, asbestus, and mica. A sample from a pile of 75 tons of
ore at the furnace contained— '

No. 708.
Per cent,
Aotallio oM, vt ciir v i 40, 33
Phosphorus cocees veneerenennnenn. [P 0. 020 . .
SuIPHUL . cai e veiuae v rarrerenmnscir b anans 0453 b
Manganose Present.
Phosphorus in 100 parts iron .............. 0. 050

The old Clove mine, about 2 miles northeast of the Forshee, was worked in the month of April, 1880, and
about 15 tons of ore were mined, It was not visited.

The Bull mine is located about 23 miles north from the Clove mine, and 2 miles northeast from Oxford, in
Blooming Grove township, on the top of Pedlax’s hill. The upper portion of this hill is gneiss, surrounded on all
sides by Lower Silurian slates. The mine is the most northerly one in Orange county. The ore lies in a shoot
which pitches with the dip to the southeast at an angle of 2560, Its Liorizontal width is about 100 fect, its thickness
10 feet, and itis said to have been worked to a depth of 1,000 feet ; but the déep part of the mine is now filled with ¢
water. In the census year 2,579 tons of ore were raised. This was mined within 100 feet of the surface, principally
from an old pillar. The total produection of the mine is estimated at 52,000 tons. A sample of the ore from a
pile of 100 tons at the furnace ¢ontained—

L No. 700,
Per cent,
Malallle r0m. cearr vvvuaveeeareisananesamens 51,30
Phospliorts. «cvaververinmreiaeaaniaans 0,300 .
Sulphur cevviiiaiiiiiaiiiieanen 0. 464
Titanio acltl .oauveinnencnnencsen vovveans.| Present. d
MAanganesd ooooveauwmnnccaannn. Present. |

Phosphorus in 100 parts iron 0. 760

The ore is very finely granular or compact in texture.

The Forshee, Clove, and Bull mines belong to the Parrott Iron Company, and the ore is 41l used in the Greenwood
furnace, after being first roasted in heaps. ,

In the southern part of Warwick township, 2 or 3 miles south of the village of Warwick, and not far from the
New Jersey state line, the Taylor, Warwick, and Ferro Hill mines are located, and were worked in the census year

The Taylor mine, belonging to Isaac Taylor, and operated by the owner, produced 836 tons of ore,

The Ferro Hill mine, owned by the estate of J. Mayir, L, Birdseye, et al., and worked by M. Standish, produced e
353 tons of ore. Its total production is estimated at 4,000 tons,

The Warwick mine is owned and worked by the Parrott Iron Company. It produced 4,464 tons of ore in the
census year. Its total production-is estimated at 52,375 tons.

The above-named mines were not visited, but a sample was taken of the ore from the Warwick mine at Greenwood
furnace, 'The vein is reported to be 4 to & teet wide and to have been worked to a depth of 185 feet. The ore
contains much pyrrhotite. The sample yielded on partial analysis—

No, 710.
Per cent,
Metullic ivon . 52,35
" Phosphort8.ccceeeaireaenroaironarineneans 0. 002
SUPNAL vecvrniriarrrars ananans 2,748
Phosphorus in 160 paris iron 0,175

The Forest of Dean mine is about 7 miles northeast of Greenwood furnace and 3§ miles northwest of Fort
Montgomery, near the northeastern boundary line of Monroe township. It is owned and operated by .the Forest pf .
Dean Iron Ore Company. The ore is nsed in the Pounghkeepsie Iron Company’s furnaces, to which it is sent vu-u
tramroad to Fort Montgomery, thence by boat up the Hudson river. In the censns year the mine produced 23,555

@ Geology of Tirst District, p. 573,
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a tons of ore. The mine has been worked for many years, and its fotal production must have been large, but the
figures were not obtained, The ore-mass is in the form of an immense shoot, which has the usual sontheast dip
and northeast piteh. The skiproad is laid on the “bottom rock” and is 1,200 feet long, The pumyp-shaft iz about
900 feet northeast of the top of the slope; it is vertical and is 3Q0 fect deep, Lence the pitch of the chute of ore is
one in three, An approximate section of the chute is shown in Fig. 14, The dimensions are estimated. TLiues to
indicate the stratification planes of the gneiss are purposely left out, as the relation of the ore-mass to the inclosing
rock was not fully determined, The strike and dip of the ore was, at the surface, thé same as the strike and dip
of the gneiss¢ but the question is, is the “bottom rock” formed by a narrow synelinal fold? Such a fold appears
to be a probable explanation of the peculiar shape of the ore- body. The mine
b was originally worked in open-cut. A section through the old pit is given hy
Professor Mather.(u) The mass of rock there marked “granite” is now seen to
only partially divide the body of ore. Much of the ore is coarsely granular vy
“shotty”, and it often contains white or flesh-colored calcite. Crystulline
limestone oceurs near the ore, but not in direct contact with it. A sample from
a pile of about 2,000 tons of the ore at the mine contained—

No. 711,
. Per cent,
Motallic irom...camevianeeerineiieaiininnns 63, 00
') Phosphoris eeees veie it 0. 621
Sulphur sous i e 0,148
Phosphorus in 100 parts iron..e..eue...... 0. 085

Iron ore Las been mined at numerous other points along the Highlands
west of the Hudson river, both in Orange and Rockland countics, The mines
were small, however, and, with the exception of ore near Queensborough, have not recently been worked.

Two samples were collected at the West Point furnace (Coldspring) from piles of ore which had Iain at the
furnace for several years, These samples contained—

Fra. 14

'

Wo. 725. | Nao, 730,

d | Percent. | Per cent.
Metallio 500 «everninnrinanns. 9,03 44,47
Phosphorus.cas ceiveansieainan, 0.072 0. 061

Phosphorus in 100 parts iron... 0.180 0,137

The ore represented by sample No. 725 came from Stevens’ mine, on Long mountain, near Fort Montgomury,
That represented by sample No. 730 was shipped to the furnace from Verplanck point, Westchester eounty, Tiug
whether mined there or on the west side of the river is uncertain, When the sample was taken the saperintendent
of the furnace thought he could ascertain where the ore was mined, but this, he afterward wrote me, he was unihle
to do.

€ PUTNAM COUNTY.

The Todd mine is located in the southern part of Phillipstown township. It is owned and worked Dy the
Tallkill Tron Company, and the ore is sent to the company’s furnaces at Poughkeepsie via a narrow-gango railromd
tothe Hudson river at Peekskill and thenee by boat. During the census year 4,032 tons of ore were mined. The
accompanying sketeh (Ifig. 15) shows the extent of the workings, Crystalline hmebtone forms the east wall of the
main pit, and is seen outcropping to the west of the line between this pit and the “old opening”, where it seems to
have a direction at an angle with the strike of the ore. The old opening had caved in, but the superintendent of
the mine assured me that considerable ore had been taken from it, and that a drift had been driven from one pit o
the other through limestone, It was his belief that the limestone cut across the ove. A possible explanation of tlis
£ is that there are here two shoots of ore, one near the upper part of the bed of limestone and oné near the Jower
part of the same bed. At the tunnel, northeast of the main pit, the vein of ore is 3 to 4 feet wide, The sink ix
2b to 30 feet below the surface. Very little ore has thus far been taken from this opening. Tiwo samples of the
ore were collected. They contained-—

Xo. 728, No, 724,

Per cent. | Per cent.

Moetallie fron .......l..o..... 44.34 47.58
Phosphorus..caveucieaaian. .. 0,033 0. 087
Phosphorus in 100 parts iron. .. 0. 074 0.183

)

& Geology of Pirst District, Plate 5, Fig, 9.
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Sample No. 723 is from 400 tons of the ore on the dock at Peekskill—all from the main pit. Sample No.724 a
is from o few tons of ore at the entranee to the tununel. The ore contains calcite and a little pyrrhotite.

The Croft mine is northeast of the Todd, in Putnam Valley township. It is 9 miles by the railroad from the.
dock at Peckskill. The mine is owned by T. G. 8. Flint and George C. Clark, and is operated by W. II. Campbell.
It was reopened in 1880, after having been idle for five or six years, No ore was raised in the census year. The:
accompanying sketches (Fig. 16) were copied from the owners’ plan of the mine, which was kindly loaned to me

for the purpose. The ore averages 10 feet
in width, and the work since the survey
was made has removed it to a point below
the ‘“level of the proposed tunnel”., The
“Sketeh at the end of the gangway, B, is b
by My Fulton. That portion of the mine
was filled with water when visited by me,
and the remarkable fold in the hanging-wall
there figured was not seen. The mining
operations were all in the “old workings”
or “pit No. 17, A sample from & pile of
285 tons of the ore on the doclk from this

top stope of the *new workings”, or pit No.

!

part of the mine raised several years since
contained—
. ¢
. No. 721,
— —— - S
Peor oent, \ ey a3
Metallic iron.. 69.83 ; % \ E
= Qg 2E ’ .
TP HOBPLOTUS. s e et iinn vaceraanesaeeene ceend v 0,012 = = @\@\g@m%;Q ‘ S §
Thosphorus in 100 partsiron 1 0,020 S5 S g iz or ,‘3
§§$ = o, &S. ?
E RE;
A sample from 185 tons of ore from the 5 TSN ‘
S A §;§ g
3

il

|
2, called *“No, 2 ore”, contained— = §
d = “"8‘2”4"},"" :
NESS Lo N.WY:
No, 721, RESS ,
— ~ I REESE
. =X
Der cend, =
MetalHeiron. o oovvarsienanerernna e viie e ean 64,08 - E i
T hosphorts. covviiumerecnaan. 0,068 SE
TPhosphorus in 100 parts iron 0,122
e ' ! §$ SECTION ON LINE A—~B
5

No. 2 ore differs from No. 1in containing
more quartz and pyrrhotite,

The following analyses were recently wade for the company, and ave here fnserted for comparison:

=

1G. 15,—SKeTer or Tie Topd MINE, PurxaM County, New YoRk.

No. 1. No. 2, No. 8.
DPer cent. | Percent, | FPercent,
Magnotic oxide ofiron .ueevieseicnnen .- 80,388 77,630 [iacaniennn .
Almdna . caveire i rriiac s 1,649 3084 Jiiiaeninnnns
MADZANGED +anrvinear e e iiriiecntiecnnanenas None. None. . .
Lime ........ . 0. 355 0, 660
Magnesia .coeevicnrnensetnravnen vensan . 0. 886 0,095
Phosphoric aeld .vvverrriranmrnureeaneancees 0. 011 0. 013
Sulphar oeaenann.. . 1. 047 2,018
Silicioug mattor..cviaesvannevennsns e 6650 16, 335
00, 986 100, 741 f
Metalliciron., ... e eeeitareearavanaaaa 64,720 86, 210 64. 06
11 ) T O 1. 047 2,018 114
¢ D50 1TETS3 3 T) T N 0. 005 0. 008 0, 008
11 3. 140 8.785 4.03
Phospliorus in 100 pAtS iroN. cicevssunncsrnn- 0, 007 0, 010 0. 012

Analyses Nos, 1 and 3 are of samples of ore from pit No. 1. Analysis No. 2 is of ore from the top stope in pit
No. 2. Analyses Nos. 1 and 2 were made by Booth, Garrett, and Blair, May 6, 1880, Analyses No. 3 wag made-
by the chemist of the Cambria Iron Company. ‘

.
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In the northern part of Putnam Valley township numerous openings have heen made along an outerop of ore n
which seems to be the extension of the Todd-Croft belt. On this Lelt the Stwart or Sunk mine is located on the
east gitle.of o mountain ridge, about 7 miles due east from Coldspring. The mine is owned by the Reading Iron
Company. No ore has been mined for several years, but in the spring of 1880 the pumps were started and
the mine was partly cleared of water; but owing to the financial embarrassment of the owners'no active mining
was done. The extent of the workings is shown on the sketeh (Fig. 17). The dip of the ore is, as in the Todd mine,

Seale of {;%t'
[ ===y

200 J?ﬂ

//.'/ 7

EEE

Ore Nore
@13 wide

[ P
‘f\/‘*\/
LONGITUBINAL SECTION. NS,

s
22,

T, Feldspur,
Q. F. Quurtr and feldspar,
I . Engine howse,
B, H, Boller house,

. Pratt Mine,

Suekott Mine,
n Stuart or Sunk Mine,
. Canada Mines.

CROSS SECTION ON LINE a-B.

16, 17.—8SKETCH OF THE STUART o SUNK MIxg, Purxanm County, NEw TORK.

No. 781,

Per cent,
Metalliciron..ccveuvvseirsvamareaces eennaenmes 67,23
Phosphortis cooevrecmaanernieeananns . 0. 860
Titanieneid oot et .{ Present,
TFhosphorus in 100 parts iron 0, 627

toward the northwest. At the tunnel-level the ore has been exploited for 700 feet. At the northeast end of the
workings it pinches down to a width of a few inches. At the southwest end it was entirely cut off by a ¢ crossing”
of feldspathic rock, but on drifting through this (about 50 feet) ore was found beyond. Only a little ore has been
taken from this part of the mine, however. A sample of the ore was taken from a pile of 100 tons at the mine;
the ore came from the sink. The sample contuined —

VOL XVereT v
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a The Prait and Saekett mines are southwest of the Staart,  The vein ean readily be traced over the hill by the

surface-workings, The shafts of the two mines ave about 250 yards apart.  The ore in the Pratt wine is reportid
to be 2 to 4 feet wide, and that in the Sackett mine about 5 feet wide. - The Sackett shaft is about 75 feet deep,
Some ove was raised from these pits cight years ago and teamed to the West Point furnace. A sample taken
there from a pile of 175 tons contained— ‘

i

|

No. 720, 1

Pur eent. l
Motallie ITo0 evaveieiiiim e ieaiee 57,23
TPHOSPIOIS. cemae vt viaive e canans reeras o amnns 0, 663
1,158

b Phospliorus in 100 partsiron .

The Denny mine, situated southwest of the Pratt, and owned by the Parvott estate, was worked for a short time
carly in 1880 by the Thomas Iron Company. About 75 tous of ore were raised. The mine was not visited.

Northeast of the Stuart mine there is a long line of pits extending across the Cold Spring turnpike and kuown
as the Cenada mines. No ore has been raised from them for several years.

A sample was taken from a pile of 30 tons of ore at the West Point furnace, which came from the Rose mine,
“on Peter Gilriehie’s farm near Foshay corners, Xent township,” The opening is reported to be 150 feet long awd
10 feet deep, and the ore is said to be 5 feet wide. No work has been done at the locality for tweuty years. The
sample contained—

'] l No. 727
i
l Per cent,
B (R £ T 0 L P \ 51, 00
Phosphorus 0. 064
Mangancse I Present.
' . Phosphorns {in 100 parts jfron 0. 123

Toarly in DMay, 1880, the Lake Mahopac Iron (/ompan\ bugan active e\plomtmn% near German TFlats, Caviael
township, 14 miles north of Red Mills, The locality is designated the Hill mine on the map (Tig, 12}, The extentof
the developments in the middle of August is shown in Fig. 18.(a) In the open cut no hanging-wall rock has heen
« encountered. The foot-wall is gneiss. Trom this pitabout 2,000 tons of ore have been raised.  Shaft No. 1,04
feet northeast of the cat, is 110 feet deep,  About 100 tons of ore have been taken from it, but the vein is narrow, amd
a drift is being driven westward in seavcli of something Detter. No good ove has yet l)e(m met with in shaft N, 2.

A little “mixed” ore was, however, bronght up in the last few bucket- l(kldb. The ore from the open plt is of exeellent
quality, as is shown by the following aualvhm of u sumplu Lll\Ul to 1(,1)10\011t an average of a pile of 2,000 fonx:

i

Nu. T2,

Per cent.
Motollic oM coviiiniiniiiiiiaiii i ciaanas i G1, 87

Phosphorus ... 9,010
Phoespliorns in 100 p,uH iron 0. 00

i
|
U \
i

The ore contains but little, if :m,\', pyrite.

e In a paper entitled “The Tron Mines of Putnmn County, New York”, read at a mecting of the American Institute of Mini g
fuginecrs in September, 1884, Mr. Arthur I, Wendt states that an immense body of ore has been developed on thiy property,  Th-
shipments of ors had then amounted to 60,000 tons, A railroad was comypleted to the wine, and it was Lelieved that the output in e
future wonld ho largely increased. “The mine practically assmmes the shape of four beds of clean ove, from 10 to 50 feat wide,
superimposed the one upon the other. Practically all the rock remains under ground and admirally answers the purpose of itk
“The horizontnl section of the ore-body, or lens, is figured as roughly oval, 1he greatest width, at right-angles with the strike, hns
nearly 200 feet, inelusive, of course, of the interstratificd rock, An “average nn.\lysls of samples just talken from 13,008 tons of ore, h;.
Andrew 8. MeCreath”, shows— ~ . '

o Sesquioxide of fron........ 52,018 ' HMymeoscopie molstire
Protoside of from.ooovviiae e - 22885 . Combined water
Bisulphids of ivon ........ 0 020

Sillea cavean e s

3,780

Protoxide of mangincso (188 4 Allealies and fluorine - ..o oiii it e 0.427
OIEe oF COpDers oo o O U U OUU U IO PRSPPI 100.000
Aluminn ... 3078 - .
T « s oL et ir e e mn e an e n e e an et eae e e eanen Lds0 Bquivalent to—

1 T TR T 1Y) ) ‘j Metallic iron .......

Titanic acid .. Trace, I Motallie nungineso ...

Carbonio acid ...
Sulphnric aeld ...
Phosphoric acid

Sulphar.coociaviienieneeas et emeeeeneresiaansrnmaaann
" Phosphores .ooevenecaniiia easasienasimeesncnanes
0.028 . Phosphorns in 100 parts fton. ceveuaiiirianiaoiiiiniionaenns 0.022

The ore is secun to resembloe {hat ﬁom {he Tilly Foster mine, in containing much magnesia and only trifling amounts of hosphoris
and sulphur,
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On Grand or Blackberry island, the larger of the two islands in Lake Mahopac, there is a vein of magnetic ore 2
whicl is reported to have been worked many years ago to supply a neighboring forge, 1t now belongs to Richard
George, of Dover, New Jersey, and was worked for a few months in the census year, produeing aboub 900 tons of
ore.  The greater part of this amount probably came fron a pit 30 feet deep, 175 to 18 feet wide, and 20 feet long, near
the southeastern side of the istand.  Northeast of this opening some ore was taken out from an open cut 3 to 4 feet
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Fig, 18.—8kuTeu or THE Lakk Manorac IroN Compaxy’s Mine, Proxay County, New York.
wide. The vein appears to be small and irregular. Its extension southwestward onto the mainland has been
opened upon not fur from the Dean house. A sample of the ore from the island was taken from a pile of 100 tons
at the West LPoint furnace. It contained—

| No. 720,

Per cent.

Metallio i10T, covee s vremar v ot e aammna e 44, 34

PHOSPROTHE  cenaen e vicearearanaasaneas 0,021
MARIANoSD coveeerentsnaacnaanis ..| Present,
Phosphorus in 100 parts iron cceacenen. .o 0. 047
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a The Theall and MeCollum mines are loeated in the sonthwest corner of Southeast township, on opposite sides
of the same ridge (see Fig, 19). They are owned and operated by & company known as the ¢ Cheever and Duraut
Tron mines®., The MeCollwim mine was opened in Janunary, 1830, It is worked in open cut, and the ore is run ont,

1 Sample 0. 737 .
2 ' "o Pid

3 ” n 735
E3 " 1w 736
B8, Bloeksniith shop,
D. Diarmond drill.

0. ffice
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AXND
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through a tunnel on a level with the bottom of the pit. The ore-body is wide, but has no well-defined walls. The
ore requires careful hand-picking. Two grades are made. No. 1 is supposed to carry over 50 per cent, metallic
iron, and No. 2 over 40 per cent. Masses of pyrite occurring through the ore are picked out as far as possible.
About 3,000 tons of ore are (August, 1880) piled at the mine. Of this 100 tons are No. 1, 1,000 tons No. 2, and
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the remainder is nnsorted; it is, however, chiefly No. 2. With the exception of sample lots sent to different a
Pennsylvania furnaces o ore hag been blnpped bdmples takuu to 1‘0[)1'esunt the two grades of ore contained—

Nu, 738, Nuo. 784,

i Percent. | Per cent,

IE
-
|

Metallio Iron. . ceves e eyeniinanes 41,22 01 43
Phosphorna....coooooiiiian, 0. 266 0. 247
Titamic acil .oooeiianiinocas | Presont. Dresent,

Phosphorus in 100 parts fron. .. 0, 540 ; 0. 480

Sample No. 733 is from 1,000 tous No. 2 ore ; sample No. T34 is from 100 tons No. 1 ore.
In driving the tunnel a narrow seam of ore wius cut before the main mass was reached, A shaft has been sunk fy
on this seam and about 25 tons of ove have been taken from it. A sample of this contained—

No, 730,

{
i

Pereent.

Metallio JrOn ceemr e civeai i e e 69, 83
Phospliorus. B 0, 0356
Manganose .| Tresent.
Phosplwrns in 100 parts ivon. J 0, 058

The great difference in the per cent. of pliosplioras in the above and samples Nog, 733 and 734 is noticeable. @

At the Theall mine a ent has been driven into the hillside on the vein for about 100 feet, and from the end of
the ent o tunnel has penetrated the Lill some 59 feet. The tunnel is all in lean ore.  Over 5,000 tons of ore have
been taken from the cut and tunnel and are now stocled at the mine. A sum])]u from this pile contained—

No, T8, '
} DPereent, l
Metallic iron. oo oiiiiiiiniicianoan R E L] 1
§
PRosploria. v i e ! 0. 260
~ Phoaphorus in 100 partadran. oo ! O8T ‘[

o d
In its contents of iron and of phosphorus it is seen to agree closely with the “No. 27 ore from the McCollum
mime (sampla 733); it containg, too, about the same amount of pyrite.
The Brewster mine, b Drewster station, way reopened early in February, 1880, by the “ Cheever and Durant
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Iron mines”, and 1,344 tons of ore were raised in the census year. Trevions to this date the mine had been idle for
five or six years. All the ore raised in the census year came from a pocket discovered by a drift from the third
level, marked “new vein” on the sketch (Fig. 20). Considerable exploring was done after this pocket was exhausted,
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@ but as no more ore was found the mine was finally abandoned at the end of August.

tons of ore at the mine contained-—

No. 737,

Per cent,
Metallicfron.cvm e iinenevivsnriirannennnnn, 64, 00
PhHoSpHOTIS. coit s iietieennmvaareraiannes 0. 074
Phosphorus in 100 parts iton ......oaoeei,. 0,115

The Tilly Foster mineis situated about 2 miles northwest from Brewster’s station, Sountheast township, near the
B north end of the recently-constructed storage-reservair for the Croton aqueduet.

A sample from a pile of 500

It is owned and worked by the
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Lackawanna Iron and Coal Company. About 56,000 tons of ore were raised in the census year.

In the shape of
the ore-mass and in the minerals associated with the ore, the mine presents many exceptional features, The ora
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lias the general direction of the stiike of the inclosing gneiss, and the foot-wall is quite regular and dips to the a
sontheast at an angle of abont 700, but the hanging-wall is extremely irregular, as is shown on the sketeh (Fig. 21) of
the plan of the 300-foot level, On this level the ore has heen worked for a length of over 500 (eet, and there is still ove
in the end of the drift running south from “Room No. 8§ south”. The greatest width of the workings is through
“Room No. L north”, where it is about 164 feet. In “Room No, 4 sonth” the ore is about 70 feet wide, while in
“No. 5 south” the hanging-wall has not been reached. From “Room No. 1 north?” the walls rapidly approach
cach other in going northward. On the north side of “No. 4 north?” there is only a narvow stringer of ore, and
even this is lost in the drift to the Durant shatt, 40 feet from the room. The IDumnt shafe and all the drifts near
it are entirely in gneiss rocl,

Above the 300-foot level the wide portion of the ore-mass was L\[)]()]tell in an open eant to o depth of 120 feet.
The ore widened as greater depth was reached through the dip of the hanging-wall becoming flatter, Large masses
of rock frow the h.m ging-wall have fallen into the pit so that the width of the original outerop of the ore cannot
be seenr.  The sketeh looking toward the south side of the pit indicates in a measare, howdver, the relative dip of
the two walls,  The contortion of the gneiss of the hanging-wall is a peculiar foature, On either side the ore is
separated from the gneiss by Iayers of serpentine (with brocite) or layers of brown mien. Magnetite is distributed
through these Iayers in varying proportions, So far as observed the gneiss contained no magnetite, differing i
this vespect from the rock nsually fonnd near masses of magnetic ore. («)

About 110 feet below the surface, drifts extend both nortl: and south from the opeu pit. The entrance to the
north drift from the pit is closed by débris from the wall, but the drift can be entered through the Durant shaft.
A chamber of ore is being worked ont a short distanee north of the pit.  The ore is raised through the Dorant shaft. ¢
The ore from the seuth drift is raised through the open pit. A shaft has been sunk 100 feet below the 300-foot,
level, and a new level is being opened up.,

The method employed in exploiting the ore on the 500-foot level (and the same system will be used on the 400-foot
amd lower levels) is by rooms and pitlars,  The rooms and pillars extend across the ore-mass, excepting where the
latter are cut through by dvift-ways., The formation of aroom is begun at the level of. the drifts, aud the ove is
blasted from the roof, or, in other words, the roof is “raised”.  The miners stand on the pile of hroken ore and only
the surplus ore is wumwd before the chamber has reached the desived height,  When the blasting is finished, thae
broken ore is taken eut of the chamber by laborers while the drilling-machines are at work in nuother room,

Room No. 2 north had been thus emptied, and a series of samples were taken across the side of the room to
determine whether the composition of the ore varied with its position. Sample No. 738 consisted of numerous 6
chippings talken along the south side of the room from near the foot-wall to a point about one-third of the way
across the voom. The ore is finely grannlar and is largely mixed with serpentine and brucite. It has a cubical
fracture,  Sample No, 739 was taken from the south side of the room near the middle of the ore-mass.  The oro
resembles No, 738, but containg, perhaps, more serpentine and less braeite. It has n sub-couchoidal fracture.
Sample No. 740 was collected from the north side of the room, near the hanging.wall. The ore contaius little if
any serpentine or brucite,  These samples contained— : :

»

No, 738, No, 73.)

Nu, 70, l

!
]
|

Percent, | Percent. | Iercent,
MettdHe J10m oaeis e e L] 4801 49,16 40,28
1 PhoSpROTUS oovtverre it i e nas 0.015 0. 030 0.017
; Phoaphorus iu 100 parts iron B RIS 1 0,031 0, 061 | 0. 037 ¢

(a)Iu the paper wlmu\d to in the foot-note on page Y8, Mr. We mlt gives an outline plan of the Tilly Foster mine ab the Mul.u o
and at the 110-foot level, and marks on epel plan the position of a dingonul fault which was flest suggested by Major 7, B, Brooks to
ageonnt for the shape of the ore-body, Tho novthenst side of the pit, bobh at the surface and ab the 110-foot Jovel, is tgnred as o sharply
{lexed line, roughly parallel with the southwest boundary of the deposit, which is similar to that on the 300-foot level ay representod in
wmy tigure 1. The plan on the 300-{oot level does not show this flexure in the northeast hbonndary, thougl it is possible that if the “lean
ore” marked on the sketeh was rewoved, this boundary would be nearer Tikeo that on the higher lovels.

The Tilly Foster mine has been so carcfully studied by many of the foremost mining geologists of the conntry, that it is with mueh
hesitaney that I offer any hypothesis of the strueture of the ove-masy diifering from the ene above mentioned, which appears {o have beon
generally adopted.  But I eannot forbear noting the similavity between theplan of the 300-foot level of thismine and the section of the §*
Forest of Dean mine (Fig, 14), for fustance, and to snggest the possibility (as a mattor for future investigation) thab the ore at the Tilly
Foster mine may be concentrated along the axis of a compressed and overturmed anticlinal, pitching novtheasterly, and fanlted, pechaps,
mare or less, on the line of this axis.  There are n number of instauces of tho thickening of a seam of magnetite in the {rongh of a
synelinal, and althongh I kuow of no case (anless this be one) of o similar concentration upon the ridge of an anticlinal, I ean see no
reaason why this shounld not likewise take place under proper conditions.  The contorted, and in places, gumkmd condition ol the gneiss
i1 iLe southern wall of the apen pit is suggestive of a compressed fold rather than of a simple fault,
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a Bample No. 738 yielded on complete analysis—

No. 738, No. 733, {
Per cend, Per cent.
LSRN S N 0. 548 PLosphoric Al caveuee s suinveiomacaancnnaan., 0.034
PhOSPIOINS eanne vannarsnmnnsnansestannas munann 0.015 TIygroseopic Wador wvvees cuvaceroanerirnnoanans 0.29
Tron, metallio .oooniomiiiinmin v iine i 48.901 Water of compogilion....ceeeevianeiiininaaaaa,
SHHCA <emceveeraeeeunnmmmen e eeesmeee e enaeas 218 | i
g H 1}
) Lron, protux'ldu """""""""" A 9? Ter cent, of insoluble silicions matter. ...,
Tron, poroxide ..veevicmeenanan.. . 44,75 PR
;Lrt:]ril:“l'tl' 3;3 3L P 12,13
AISINCRE, PLOLONILG. + - e veenene o : Alumina (with o trace ol oxide of fron) ........ 0,32
3 T - 3.10 Lime i
. L R R R L I S R e
Magnesia s . .72 0.97
Tron, disulphilo eve e ieeree canaan s . 1,031 T
Crbonie aold coov i vinieiiiimn e 0. 40 I

14 06' i

The following analyses are of samples taken from the different parts of the mine as explained below ;

-
Ko™ | No.7dl. | No. 743, |

|
| R
|

Ter cent. | Dercent. | Pereent. ’

Motallic iron .. 48,88 51,20 40, G
Phospliorus - ccereeenn . 0. 006 0. 016 0. 007
Lliosphorus in 100 parts iron 0.012 0.031 0.014 |

Bample No, 742 is from the voof of Room No. 3 south, 300-foot level. Sample No. 741 is from thwe sides of the
drilt, 400-foot level. Sample No. 743 was collected from the cars, It represents ore from the 110-fuot level raised
{lirough the Durant shaft. This differs from the ore from the other part of the mine in that chondrodite torms its
d chief gangue. :

* Sample No. 743 was subjected to complete analysis, with results as follows:

No. 743

No. 743,

" Per cent. Der cent.
Sulphur........ 0.538 4| Bulphurie acid..o.iovivi i 0,05
Phosphorus. .. o * 0, 007 Phosphorie ae1d .ooovveariviiinneniiaciane vus 0,015
Tvon, mustallio ......... . 49, 46 Carbon in earbonaceous mattor......o.cceenan 0, u1
=l Hygroseoplo water cooooo.oao.. . 0.16
) 1T 10. 81 Watoer of composition
¢ Tron, protosido i .. 93, 86 Tatal
Teon, perosido .. ooooooaniiiiaLL Cereemewaans 44,80 I T Tt s st e
ﬁﬁ:";‘iw e e | v went o sotuble sitteious matter. . ...
Lime., R R LT CRRI 1.19 SIHCR « oo e
A E13 T VO S 16, 43 Aluming (with trnce of oxide of ivon)
! Trom, Aistlphide. . ooveiieeoin i v aes 1,010 i ' TR T ey
] POIRSHIL «0 e eee i cmremereeseneniene smmamn e 0.1 L‘Il:-\'(:u:s;i:x """"""""""""""""
Soda oo wnesin el RN

Carbonis acld 0.28 Total

A sample was collected from the cars to show the average output of the mine, exclusive of the 110-foot Tevel
1 It contained—

No. 744,

Per cent.
Metallio Irom . ovneniiiaii i e e 48, 14
PhosphoTus.cereisr e ccaceann.. . 0. 018
Phosphorus in 100 parts iron 0.037
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Selected chippings were also taken from the cars of a variety of ove with green mica (sample No, 745), and of &
a variety of apparently almost pure magnetite (sample No. 746), These samples contained—

No. 745, No. 746,

DPer cent. Fler cent,

Motallie iton coovivnianrannna. 30,38 6o, 01
Thosphoris. . coieee i ieiiiann. 0.039 0, 014
Plosphorug in 100 parts ivon,..| = 0,000 0. 023

The ratio of phosphorus to iron in sample No. 745 is seen to be comparatively high. But the total amount of b
this variety of ore is so small that the general ontput of the mine could not be seriously aftected by it.

B~—WASHINGTON, BSSEX, CLINTON, FRANKLIN, AND SAINT LAWRENCE COUNTIES.
WASHINGLON COUNILY,
The Avehiean rocks come to the surface ouly in the northwestern part of the county, east of Lake Geoge. In
this narrow belt maguetic ore oceurs at various localities, but it has recently been mined ab two points only.

oo o O . . ) .
The Potter mine is located 43 miles N, 400 W, from Fort Ann (see Fig. 22). It is owned by Joseph Potter, and ¢
was operated in the census year by John T, Harris & Son, who raised 12,172 tons of ore. A part of this was teaned

e 7 3
/ “

a

N, W
Frea, 22,—MAP OF A PORTION OF
WASHINGTON COUNTY, NEW YORK,
SILOWING POSITION OF IRON MINES,

MINE.

to the Fort Idward furnace (14 miles), and
the balance to the canal at Fort Ann (8
miles), and thence shipped to the different
Hudson river furnaces,

The mine is 250 feet northwest of the :
old Pedunk mine, which was operated ,
many years ago, bub has been idle for the LONGITUDINAL SKETCH OF WORKINGS,
past five or six years, The Potter mine
was opened in 1879, It has one slope 100
feet in length on the foot-wall, which dips
to the northenst at an angle of 320, A Fia. @3, —S8kEreir oF TR PoTrEr MiNe, WASHINGTON CoUNTY, NEW YOREK.
section, through this slope is shown on
Tig. 23. The seam of rock which separates the ore into two layers increases in {hicknesy toward the northwest, 1
the layers of orc becoming correspondingly thinner. The line representing the limit of profitable working pitches
to the southeast, as is shown on the Jongitudinal seetion. Southeast of the slope only the hanging-wall seam hay
been worked. The stope i 175 feet from the slope, and the ore is theve 10 to 15 feet thick. The breast is not fap
from the underground workings of the old Pednnk mine.

Northwest of the slope the vein can be traced with the dip-needle across the brook. The attvaction is slight,
huwever, and explorations in this divectioh have thus far fuiled to find o workable body of ore.

The walls of the mine are a hornblendic gueiss of a light-gray color, excepting in mmedinte eontact witle the
ore, wheve the color is darker, owing to the presence of more hornblende and of graius of wagnetite, The ore is

PEDUNK
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a granular, occasionally “shotty”, and contains more or less pyrite. In places it grades gradually into a magnetite-
hornblende gneiss, A sample taken at the mine from a pile of about 1,500 tons of the ore raised since March 1
contained—

! X, 1177, [
1 Ter cent.
| Motallie f10n .o ooni e 61. 82
=) Y T PP Abgent. 1
1 |
{ |

Titanie aeld ooooooviiiiiiiiiia | Absent.
|

b About 3,000 tons of ore, mined daring the past winter, ave stocked near the canal at Fort Ann. The ove
appeared to De mueh leaner than that in the pile sampled.

The Mount Hope mine is situated on the mountain of the same name, a half mile northwest of the Potter mine,
It is owned by Joseph Potter, and was worked from 1879 to Felauary or March, 1881, by W. P, Ostrander & Co.;
6,720 tons of ove were mined dnring the census year, The direetion of the mountain spur on which the mine is
loeated is nearly north and south, and the ore outerops on the west, south, and cast side of the ridge. Tt lies quite
flat, dipping at {from 50 to 109 to the northwest. Tour openings have been made on the east side of the hill, and as
many more on the west side, and altogether some 15,000 tons of “ore” have been mined and are now stocked near
the several openings. Very little ore raised during the past two years has been shipped away. The principal
opening consists of a tunnel, 20 to 30 feet wide, driven entirely through the hill nearly on {he strike of the ore.
e At the western enfrance the ore was about 10 feet thick; at 500 feet from this entrance a pocket of ore 25 feet in
thickness was encountered. Beyond this, toward the cast, the vein thing down to 3 to 4 feet. The ore has been
removed aleng the south side of the tunnel nearly to the surface-workings from the outerop. Work to the
northward, . e, toward the dip; has been prevented by water, as there is no pumping-miachinery at the mine, The
length of the tunnel is between 500 and 600 feet. ;

Tivo or three hundred feet north of the western entrance to the tunnel a drift has Deen driven into the hill, on
a seam of ore, T4 to 100 feet, in a sountheasterly direetion. At the end of this drift there are two seams of ore, 24
and 30 inches thick, separated by 30 inches of rock, North of this drift there arve two other openings, now filled
with water, I was told they were not extensive.

On the east side of the ridge north of the east tunnel entrance, and evidently on the same “vein® as is the
d tunnel, ave two openings, and directly east of the entranee is a third opening which appears to he on another #yein™
some 30 or 40 feet below the main one.  All thiese pits were filled with water. The wall-rock is similar to that of
the Potter mine, _

The ore is finely granular in texture and is largely mixed with hornblende, and to a lesser extent with guariz,
feldspar, mica, and, occasionally, pyrite. The greater part of the ore stocked at the mine is very lean, and
probably would not average more than 25 to 30 per cent. of metallic iron. It might be hand-picked to run 35 to
40 per cent. A sample from a pile of ore near the western tunnel entrance (which pile appeared to contain better
ore than the others) yielded—

No. 1178,
e . e e e e
Ter cent.
MotalHe iron. v ieviiiriiii e 86, 80
TPhosgpharus... 0. 055
Titanie neid coeee oo, Absent.
Phosphorus in 100 parts fron «.o...ovoee .. 0,149

"ESSEX AND CLINTON COUNTIES (Fig. 24).

The ores of the Lake Champlain iron region, whicl is embraced in the above named counties, at present mined
may be grouped under the following heads '

TFirst. Ores high in phosphorus but low in sulphur,

Second. Ores low in botl phosphorus and snlphur,
£ Third. Pyritous ores (usually low in phosphorus?).

Fowrth, Titaniferous ores,

Ore of the first elass forms the bullk of the shipments {rom the region. It is mined at the following localitios,
all in Moriah township, Essex eounty @ Mine 21, 0ld Bed, and Smith mine (or Cook’s shaft), at Mineville, and the
Cheerer mine near Port Henry., In the ceonsus year these four mines produced 457,460 tous of ore. The orve
averages over 60 per eenf. metallic iron.

Mines producing ore of the second class are more numerous and more widely distributed, but the deposits are
as a rule smaller, and the ore contains less than 50 per cent. metallic iron. In the census year 259,480 tous of this
class of ore were produced (from 14 mines). In the neighborhood of 75,000 tons of this was used in the local forges,
after undergoing councentration by burning, erushing, and jigging.
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a  Only one deposit of pyritous ore—the Lee mine, near Port Henry—was worked in the census year.

No titaniferous ore was mined, as it has no commercial value at present, The region could nundoubtedly supply
a large amount of this class of ore shenld there ever be a demand for it. Besides the immense masses of it near’
the old village of Adirondack, described by Dr. Bmmons, (a) there are other extensive deposits nearer the lake,
in Westport township, and elsewhere. : v ‘

In a paper on the Laurentian iron ore deposits in northern New York, (0) Mr, Charles Io. Hall states that the
titaniterous ores belong to the Upper Laurentian (Labradorite) series, the magnetic ores of' Mineville, ete., to the
Lower Laurentian, while the relation of the sulphur-ore series be regards as still undetermined.

Plhoesphatic and non-phosphatie ores are both found in the Lower Laurentian series. At Mineville, however,
where they oceur near each other, they are scen to oceupy different horizons, the phosphatic ore being below the
B ore free {rom phosphorus,

The most important group of mines in the Lake Champlain region is that near Mineville, Moriah township,
Tssex county. In speaking of this greup, My, Iall says: (¢) ¢ The mines at Mineville, in the township of Moriah,
are located about 1,200 feet above the lake level, which is about 100 feet above the level of the sea. These mines
are loeated on two distinet lworizons. The beds located on the upper horizon are the New Bed, Barton Hill, and
Fisher Hill wmines. . Those of the lower horizon are 21, the 0ld Bed, and Cook’s Shafé mines.  The general pitel (d) of
the ore is to the west and northwest where the stroeture has not been complicated by faults, 1t s, in many
cases, searcely possible to determine the direction in which the beds pitely bat from all I can learn from earetul
observation, the deposits at the lower horizon, or those of 21 and the 0ld Bed mines, are on o lite of an anticlinul
fold, which has been complicated by faults,
¢ AL the Cook Shay/t we have clearly a monoclinal, pitching to the westward, as we have in tho upper workings
of the New Bed, Barton I, and Fisher Hill mines.” .

The accompanying maps and sections, from surveys by William IT. Case, C. T, made in pavt for the owners (&)
of the mines and in part for the United States Geelogical Survey, will doubtless prove au interesting contribution
to the subject of the structure ot these ore-bodies. Plate XX VI shows the entire group of mines, with the exception
of" some old workings (now abandoned) north of Fisher hill. Plate XXVIL shows the Mine 21 and Old Bed mines
and Tig. 25 the New Bed and Barton Il mines on o larger scale.

As stated by My, Hall, and as shown in part on Fig. 25, the structure of the western ore-bed, that is of the
mines on the upper horizon, is quite sitople. At the New Bed and Tisher ITill mines there are two or three over-
Iying beds or lenses of ore, while at the Barton Hill openings there is but one bed.  The dip in all the openings is
d toward the west, aud usnally at an angle below 450, The inclosing rock is gneiss.  The ore from all partys of the
uppuer hovizon is alike in containing but little phospliorus. Its principal gangue is quartz. At the New DBed
some of the ore consists of a mixture in nearly equal parts by volume of colorless quartz and grains of magnetite.
The latter often has a splendent luster, and a specimen of the ore has a very beautiful appearance. The per cent,
of iron and phosphorus in the ores from these mines is given below—

No.1103. | No.1858, | No, 1198, | No.1190.

Der cent. | Pereent. | DPercent. | DPer cent,

PN Metallic ivon -ececoveiiinnian. 44,74 30, 16 49, 86 46. 91
' i Phosphorus. .. .- 0. 002 0. 019 0. 048 0,030

| Titanic aeid coeeveranieiiannnn Absent. | Present. | Present, | DPresent.

} Phospliorus in 100 parts fron.. | 0,005 0, 040 0. 006 0. 064

Bample No, 1193 is from 5,000 tons of New Bed ore. The sample was collected on the dock at Port Ienry,
Sample No. 1358 is {from three car-loads of ore from the South Barton Hill mine. Sample No. 1196 is from 500 tons
of ore from the Barton Hill openings on the hill. The sample was collected ot the Bay State Iron Company’s
furnace. Sample No. 1190 is from 8,500 tons of Fisher Hill ore. The sample was collected on the dock at Port
Henry.

The New Bed wine is operated by Witherbee, Sherman & Co. It produced in the census year 81,143 tons
of ore.
£ Geology Second LDisiriet, . 244, et seg.  Dr. BEmmons does not state that 1he Adirondack ores are titanifarous, But Prof. James Hall
told me that they contained 10 per eent. of titanic acid. :

b Reprinted from Thirty-second Annual Report State Muscum Nutwral History, Albany, March, 1880,

¢ Log. ¢il., p. 5. ’

d Mr. Hall has used the word piich to deseribe what the New Jorsey geologists would call the dip.  Tho piteh (. o., the direetion of
the longer axis of tho shoot, lens, or pod) is, in all of the above-mentioned oases, toward the sonthiwest, obeying in this what appears to
be o general rule for (le magnetite deposits of New Verk and Now Jersey, whieh may be stated thus: When the dip is towards the east
the piteh is towards the north; when the dip is towards the west 1ho piteh is towards the sonth. I know of but two or three exceptions
to this rule. ,

¢ I am indebted to the Port Henry Iron Ore Company and to Messrs, Witherhoe, Sherman & Co, for permission to use Mr, Case'’s notes
of the surveys of these mines,
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The Barton Hill mines are worked by the Bay State Iron Company. They produced 11,559 tons of ore in the
census vear.

SECTION B, —~

RIS c— A 3 77 BARTON HILL MINE,

— e B, £293!

o~
%

— T

‘8§
_r»s ‘)1) o"u‘u‘lts}

T16. 26.—Prax oF Nuw BED AND BarToN HILL MINES, NEAR MINEVILLE, ESSEX cOUNTY, NEW YORK. From surveys by W, IT, Cage, €. I

The Fisher Hill mine is worked by the Port Henry Ore and Iron Company. It produced 10,378 tous of ore in
the censns year.
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a  Of the beds on the lower horizon, an examination of Plate XXVII will show how complicated is the structure
of the group kuown as Mine 21 and Old Bed mines.

In the Bringmade mine and Miller pit (see sections A and L) the ore dips to the westward, while in Old Bed
and Mine 21 (including Nolan and Tefft shafts) the general dip near the surface is southward.

The Bringmade mine is about 175 feet deep. The ore, which immediately beneath the surface material was
about 19 feet thick, has increased, at the bottom of the Welch shaft, to 50 feet in thickness. Toward the north
the dip becomes steeper than.is shown on seetion A, and at the north end of the workings it is nearly vertieal
I'rom the south end of the mine, and near the roof) a drift-has been driven (through rock) westward to the open
pit of Old Bed.

In the Miller pit the ore has pinched out along the northern, northwestern, and western sides. In the southern
B part of the mine (and here the dip is toward the southwest) there is still a good breast of ore. A peculiar feature
in this pit is the S-shaped fold in the walls, which resulted in o breast of ore 115 feet high at one point. This is
shown on section 14, The dotted line on the plan indicates the limit of the foot-wall fold. Between Miller pit and
Old Bed the ground, as is shown in a drift between them and by an excavation westward from near the bottom of
the Old Bed workings (which followed a tongue of ore), is much contorted and broken up by seams and faults. The
ore-mass in Miller pit is somewhat lower than that in Old Bed. The original connection of these two ore-bodies
seems, however, to be well established.

- Old Bed was first worked as an open pit, aud a large part of the hanging-wall has been taken down, so that
the width of the ore atthe outerop cannot now be seen. The eastern half of the pit was worked by the Port Henry
Ore and Iron Company and the western half by Witherbee, Sherman & Co.; the property-line is a meridian
¢ passing near Potts’ shaft, The roof in the underground workings of the Port Henry Orve and Iron Company has
fallen in. The workings were never surveyed, but the sonthern side of the pit is shown approximately by the
dotted line. Along it there is said to be a breast of ore 7 to 10 feet high. The workings on Witherbee, Sherman
& Cols property extend 175 to 300 feet beyond the southern edge of the open pit. Referring to the plan, the solid
line about midway between the edge of the open pit and the southern end of the workings indicates where thv
foot-wall makes a sharp bend downward and forms an “87-shaped fold, the ore following in under the roek, a
in Miller pit (section ). The relation of the Potts’ shaft ore-mass to the rest of Old Bed has, I Dbelieve, alw (1) £
been considered difficult to explain; but by carefully comparing sectivns I and F(a) I think an “87shaped fold,
increasing toward the east, is at once suggested. Sinece the axes of the two portions of the fold are not parallel,
the ore below the fold would necessarily have o different direction of strike and dip from the ore above the fold;
d and this we find to be the case in Potts’ shaft, where the dip is toward the southeast (at an angle of about $0°).
The bottom of the pit south of the edge of the foot-wull fold is covered with ore. Work was suspended in this
part of the mine on account of the frequent -fall of masses of rock from the roof above. At the west, however,
o shaft was sunk in the floor throngh 30 feet of ore and u lower chamber then opened. The shape of this chambey
is indicated Ly a dotted line. The sides are ore. A partial section throngh the chamber is shown at I, This
part of the ore-bed corresponds, I thiuk, in its relation to the S-shaped fold, to Potts’ shaft. In working
southward from Potts’ shaft, the dip will, under this hypothesis, gradually flatten, and the divection of the strike
will change to southwesterly. When the ore is all removed the workings will be continunous with this lower
chamber. The floor at the castern end of the old pit corresponds in like manner to the bottom of the upper fold
in the hanging-wall (“e” in section ).  The southern wall of the pit is produced by the upper fold, as is indieated
¢ iun the seetions.  Ou the east the pit is bounded by a vertical wa,ll 30 or 40 feet high. The Port II<:111y Ore aud
Iron Company’s workings extend eastward from the top of this wall, which probably is the face of a fault.

Exeepting in Potts’ shatt, the only work being done in Old Lu] wheu visited in July, 1881, was in the extreme
sonthwestern portion of the wmine, at the end of 1he western blld(’b, where there is a breast of ore 10 or 12 feet
Jdigh. The fold appears to die out in a pillar of ore somewhere between this stope and the lower shaft.

Aine 21 is about 300 feet south of Old Bed. The workings consist of an open pit 250 feet deep, and at the
boltem, about 250 feet across in an east and west direction and 150 feet in a north and south direction. The bottom
of the pit is all ore. The north side is lean ore, but on the other three sides the workings have been carried in
underneath a roof of gneiss. As in Old Bed this roof originally extended part of the way across what is now the
open pit At seetion B the vertical distance from the bottom of the pit to the rock roof is 130 feet, which is the
£ height of one of the pillars. Near the north side of the pit a vertical drill-hole struck rock 60 feet below the pit’s
bottom. Should this prove to be the foot-wall, the normal thickness of the ore at this point would have been
about 230 feet (see section B). Eastof the open pit the ore has been exploited in two levels. The boundary of the
lower level is indicated on the plan by a dotted line. No foot-wall has been uncovered anywhere in the wine.

It appears to me quite probable that the great thickness of the ore in this mine is due to a fold in the walls
similar to that in the Miller pit. I have indicated the supposed fold in the hanging-wall or roof on sectious B, ¢,
and D by a dotted line. The true position of this line is undeterminable at present (1881). A suggestion of hu(,h

a fold was observed in the southwestern side of Tefft shaft pit, where the roof appears to be Deginning to hend
downiard,

a Section I is a sketch merely, The main facts are correctly indicated, but in the details may be a slight error.



TRON-ORE
About 750 feet

to this ore and a second one has been started.

is about O feet thick, but it appears fo be lean, The drift i
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t south of Mine 21 explorations with the diamond-drill discovered oye.

The location of the shafts is shown on Plate XX VL
shalt reached the ore at a depth of 156 feet at an ineline of 780,

explored by a drift 180 feet long driven southward from the bottom of the shaft,.

111

One shaft Las been sunk a
The castern
The ore dips southward at about 10°, and has been
At the end of this drift the ore
is very wet, and the ore is all more or less pevoxidized.

A sample of the orve from a pile of 75 tons at the top of the shafl contained—

i

l FPor-cent.

I po R
0, 019

| 0. 06

B

With the exception of the above, and a narrow seam of compact ore in the surface-workings of Mine 21, the

ores from thie different pits of this group of mines ave

almost identical in appe:

rance.  They are coarse-grained,

“ghotty” ores, generally fragile (more than one-half of the shipping produoct is fine ore), and always largely mixed

with granules of brownish-colored apatite.” Mine 21 is said to have been first worked as an apatite mine.  Samples
of ore collected from the different pits contained—
- e e e e e c
| No.135L | No 18563, ‘ No. 1834, | No.1355. | No. 1350, | No. 1357,
‘ S i [,w) - ! |
i’ [ Deveent. | Jercent. | Percent, | Percent. | Dercent. l Pey cent.
L Y (5710 TS 13111 OO [ 6189 60, b4 61, 53 ‘ 668 | 6LUOZ
| Phosphorus... . \ 1,966 1983 0.830 Lo L o8 | 0.876 |
Titanie neid , ‘ Present. | Present. | Present, i Tresent. | Prosent, i Tresent.
Phosphorus in 100 parts iron. . 2,104 1 2,088 \ 1,871 “ 2,110 1.449 ‘l 1,251 ”

Sample No. 1351 is from the Brinsmade mine, south end (broken ore in stope); sample No. 1353 is from Nolan
shaft (on cars at top of shatt); sample No. 1354 is from Miller pit (pile of ore at top of slope); sample No. 1355 iy
from Potts’ shaft (pile of ore at top of slides); sample No. 1356 is from Old Bed, sonthwest side of pit (on carg and d

pile of ore at top of slides); s

sample No. 1357 is from Tetft shaft (on cars at top of shaft),

Toast of section B, Mine 21, on the north side of the pit and near the surface, the stripping has been removed

from n mass of partly-weathered ore which is now being mined.
The sample wntamed-——

this ore, on the douk at Port Henry.

A sample was t.lkul from «a pile of 16,000 tons of

The above orve is known as surface-ore. It is chiefly
wall of & ecompact ore which has a peculiar metallie luster,
The sample contained—

Der cent,

I T TS UT) PP G110 N
Ph(mp]un’(m....“....‘.....................? w8 ¢
Titanie Akl covee v on veai i e e Trosent. |
Phosphorus in 100 parts iron . . “ ] 028 l

coarsely granular, but there arve seams near the north
A separate sample was taken to represent this variety.

\

|

|

E

Metalliviron.coes onaen
Thosphorus.. ...
Pitaunie acid

‘ Phosphorus in 160 pavts iron

Samples representing the shippin
collectively known as “Mine 217, 4,¢., Mine 21 proper, Nolan
stock-piles at Port Henry.

Loy ceit. ‘\
6708 |

0,465
[ Present.
‘ 0. 689

N

g product of the pits worked by the Port Henry Ore and Iron Company,

shalt, and Brinsmade mine, were taken from the large

(Note.—The “surface ore” is shipped separately and is not ineluded in these samples.)
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st The samples contained—

| No. 1187, No, 1168

\

|
1

|
| 1
\ Ter eent. | Per cent, \
!

Metallieizon. ,..... SNURTR I oo l 62, 66

PHoSphOYRE . oo oeeiirnenvanianen I 1.496 1,118
Titandeacid cooveoinieennaes Present. ! Tresent,
Thosphorns in 100 parts ivon. .. 2. 487 . 1.784

Sample No. 1167 is from 30,000 tons of lump-ore; sample No. 1188 is from 40,000 tons of fine ove.
b The shipments from “Mine 217 in the census year amounted to 187,448 tons.

The character of the ore shipped from the pits worked by Witherbee, Sherman & Co., which are collectively
known as <O1d Bed?, i, e, Old Bed, Potty shaft, Miller pit, and Tefft shaft, is shown in the following analyses:

No. 1191, | Ne.1192,

Per cent. | Per cent.

Motallie Lo, ceeere veec e aannns I prdo 63,01
Phospliomig...verieiiiinccnnnas 1.129 0. 967
| Titanio 26id «oeorerennanaaene. Present. | Prescut.
e ‘ Tlospliorus in 100 parts iron... 1.837 1,635

The samples were collected from the stoek-piles at Port Ienry. Sample No. 1191 is from 23,000 tons of lump-
ore; sample Xo. 1192 is from 38,000 tons of fine ore.,

In the census year 208,416 tons of ore were shipped from #Old Bed”, and this, with the shipments from *Mine
217, malkes o total of 305,864 tons of ore—all mined within an area 1,400 feet long by 1,000 feet wide. Such an
amount of ore is not reported to have been produced clsewhere from so small an area of territory in one year. The
total production of these mines is estimated at 3,584,000 tons.

Smith mine (formerly known as Cool’s shaft) is loeated nearly a mile and a quarter due north from Old Ded.
The ore lies in a single shoot which pitches toward the sonthwest at an average angle of about 300, At the breast
@ the shoot is almost 140 feet wide. The ore is about 25 feet thick at the middle, but it thins down on either side.
The approximate outline of the workings is shown oun Plate XXVI. The mine is owned by H. T, Burler & Brother,
‘md is worked by George B, Stimpson. In the census year it produced 16,800 tons of ore. The ore is like that in

014 Bed and Mine 21, Samples collected on the dock at Port Henry eontcuned-»

; B U

Per cent. | Per cent.
Metallic iron. . ceveeseiiianenan. 02, 66 62. 80
Phosphorus.....ccoeoeeimeen o ‘ 0. 046 0,870
Titanicneld .veeeeninnvraeennn. Pregent. Present.
Tlosplioras in 100 partsiron... 1.510 1,885
C

Sample No. 1194 is from 200 tons of lmmp-ore; sample No. 1195 is from 3,000 tons of fine ore

The Cheever ore-bed is sitnated about 2 miles north of the village of Port Henry, and about oune-quarter of w
miile from the shore of Lake Champlain. The outerop of the ore was a little over 200 feet above the lake level.
The miune 18 owned and operated by the Cheever Ore Bed Company. In the census year it produced 44,300 tons of
ore. )

The sketches on Fig. 26 will give a general idea of the shape of the ore-body. The longitudinal section and
the cross-sections A B and B F were measured with a tape, and the levels were run with a lock-level and a light rod.
The rod was read 1o 0.05 foot. While no great degree of accuracy was possible with this instrument, the errors are,
it is Dbelieved, not appreciable on the seale of the sketch. The original plat was made on a scale of 100 feet to
£ the inch, and from this the sketch was reduced by pantograph. ' The plan of the mine was made from a few
measurements only; it simply indicates the general outline of the pit. The workings, as I was informed by Mr.
Presbrey, the superintendent of the mine, cover about 30 acres.

The original outerop of the ore extended in nearly a straight line along a little depression in the hill 8, 4¢ 45
W. for 690 feet; then bending a few degrees to the east, it continued 150 feet in this new direction. The total
length of outerop was therefore nearly 850 feet. Tor a distance of 125 feet north of the bend there is only one bed
of ore. At this point a second bed makes its appearance above the first. A section 140 feet from the bend is
shown at G H, where the upper bed ig & feet thiek, the lower one 16 feet thick, and the two are separated by 19
feet of gneiss rock. Continwing northward the two beds approach each other, and {he lower one becomes thinner.
The dip at the surface also flattens, as is seen in section LJ. A short distance north of this section the lower bed
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thinsoutaltogether. Between the sections & H and I J the lower bed is continuous, but the workings on the npper
bed form, at the outerop, two distinet pits separated by barren ground. Whether these pits are connected-deeper
down I did not ascertain. A section of the upper bed at I J was roughly measured as far down as the water,
Returning to the southern end of the outerop, the following measurements are noted on the line of the main
section, as the scale is too small to make them apparent on the sketeh: At the outerop the dip is 55°; the thickness
of the ore was 13.8 feet. In descending,the dip gradually flattens, nntil'at a vertical depth below the outerop of 287
feet it is 352, The distance between the walls down {o this point varies from 10.2 to 14.2 feet, At the poiut marked
“gtation 17 on the section, (i. ¢, at the foot of the stairway) the bed fattens rapidly, The ore was here 19 feet thick.
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Station

Becoming nearly horizontal the walls approach to within 6.8 feet of each other 200 feet from station 1.

8, 345 feet from station 1, is over 300 feet vertically Delow the level of the cuterop and is the lowest point on the

hm, of the section.

It is nol however, as low as the bottom of the old shaft, as can be seen from the eross section

A D, At 395 feet from st‘mtmu 1 an offset was made in the line to avoid a pillar, and at 445 feet from the same

point the first fault is met with, The displacement at the section-line is 1.5

- inereases toward the north and decreases toward the south.

, 5 feet downward, The displacement
In the latter direction the line of fault bends around

‘50 as to have a nearly east and west course, crossing the cross-section. A B, where the displacement is but a few
inches. Another offset in the section-line was lhecessary 493 feet from stfmon 1. Five huudrcd and eleven feet

vor XV-——-S
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2 from station 1 a second fault oceurs, with a downward displacément of 1.6 feet, and 42 feet beyond this a third,
with an npward movement of 2.1 feet; 28 feet beyond the third fault is a fourth one, with a downward displacement
of 4.5 feet. The fifth fault ig 57 feet from the fourth and 691 feet from station 1. Here, also, the displacement is
downward—31.1 feet, At the sixth faunlt, 762 feet from station 1, there is an upward displacement of 9 feet, and at
the seventh a similar one of 13.5 feet. This lafter is the greatest displacement anywhere observed. The fault
extends across the pit in a general northwest and soutbeast direction, and entirely *“cut out” the ore, the
continnation of which was only found after much exploring; this fault is 840 feet from station 1. West of it
are two others, Nos. 8 and 9, 838 feet and 961 feet from station 1, respectively. The displacement at No, 8 is
8.5 feet, and at No. 9, 8 feet. [The amount of displacement given is always on the line of the section. It sometimes
D increases toward the north, sometimes toward the south, and occasionally dies out altogether; or the fauls runs
into another one forming a wedge-shaped piece of ground, which has been displaced to a more or less extent than
the surrounding rock, Such a piece is seen between faunlts Nos. 2 and 3 and Nos. 5 and 6. A wore marked
instance is near fault No. 7, but south of the line of the section, where a triangular mass of ground has sunk., The
amount of displacement here is not known, but it is greater than the thickness of the ore.] ‘

Along the line of the section in the faulted region the ore varied in thickness from 7§ to 124 feet.

The inclination of the face of the faunlts, or their hade, is indicated on the sketeh, and it is seen to give in all
«cases the clue to the direction of the displacement. The faults are all normal. Although the faults are both upward
and downward, the greater displacement, as well as the general inclination of the strata between the faults, is
upward toward the west. Station 24, above fault No. 9, is 31 feet above station 1, and 48 feet above station 8,
¢ the lowest point on the line. From fault No. 9 the ore-bed rises gradually for about 200 feet, to the bottom of the
new shaft, where it is some 40 feet above station 1. From this point the ore pitches downward, so that the breast,
225 feet from the shaft, is 42 feet lower than the latter. The thickness of the ore along the section line between
fault No. 9 and the breast varied from 8.8 to 11.7 feet.

. From the old ghaft to the breast the width of the ove-body varied but slightly. On the line of the seetion L D)
#the width of the pitis 271 feet. The bed is here trough-shaped. TFrom the outcrop to the breast the pitis bounded
.on the south by a pinch. Ixplorations south of this pinch have thus far failed to find ore. Near the middle of
the breast, and about midway between the “roof” and the ‘“floor”, the bed of ore is divided Ly a thin seam of
feldspathie rock, which gradnally increases in thickness toward the north, and finally almost entirely replaces the
.ore, Mining is stopped in a northward direction as soon as the limit of profitable working is reached. There are
d two seawms of ore, one near the floor and one near the roof, all along the north wall of the pit. I understand that
-explorations have never been carried northward to the point where the ore entirely disappeared.

Along the outerop, the rock near the ore is & hornblendic gneiss, often with part of the hornblende replaced
with magnetite. The new shaft passed through garnetiferous gneiss, white crystalline limestone, hornblendic
gneiss, and micaceous greiss, About a quarter of a mile north of the miue is a quarry of white limestone with
serpentine, A layer of serpentine schist was observed on the face of fanlt No. 7, in the mine.

. The ore is all coarsely granular, and containg brownish grains of apatite. It is similar in every respect to the
-ore from Old Bed and Mine 21, " To determine if the per cent. of phosphorus varied in the different parts of the
‘bed, four samples were taken from the breast. Sample No. 1181 is from near the south wall; the chippings were
taken from the roof to the floor, Sample No. 1182 is from the middle of the breast—from the floor to the seam of
¢ vock, Sample No. 1183 is also from the middle of the breast, but it is from the upper part of the bed—from the
seam of roek to the roof.  Sample No. 1184 is from near the north wall—from roof to floor (exclusive of the rock
seam). DBefore the samples were ground they were emptied onto a sheet of paper and the numerouns chippings were
carefully examined. Not a single chip was found without apatite. The samples contained—

No. 1181, | No. 1182, | No, 1183, | No. 1184, 1

Per cent, | Percent, | Percent. | Percent. !

Metallic iton ....... . 05. 33 68, 50 63. 86 04,42

Phosphorud. cvevnnrenninnnnnas 0. G43 0.603 | 0. 689 0.452
Titanic acid ..c -eeovnniinaanns Present. | Absent. | Present. | Presont.
Thosphorus in 100 parts iron... 0. 984 0. D50 1.079 0.702

£ About two-thirds of the ore comes {rom the mine as fine material. The large lumps are picked out and shipped
separately, as they are usually considered more desirable for use in the furnace. Samples were taken from largoe
piles of lump and fine ore on the dock, to represent the shipping product of the mine. These samples contained—

Wo. 1185, | No. 1186,

Per cent. | Per cent.
Metullic iron 64,77 83,08

FPhosphorus. ..... . 0,478 0.673
Titanic acld ...... .| Present. | Present.
Phosphorus in 100 parts imn 1039 0.908
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#

The lump-ore is represented by sample No. 1185, and the fine ore by sample No, 1136,
The Lee mine is located on the hill north of the northern boundary of the village of Port Henry, and on the a

east side of the road between Port Henry and Mineville. The mine is owned by J. A. Lee, esq, and was last
operated by Milo J. Jennings, recently deceased. In the census jear 6,160 tous of ore were raised. In the
neighborhood of 4,000 tons were stocked at the mine when visited; the mine was idle, The extent of the
developments is shown in Fig. 27, on which the dotted lines on the plaun indicate approximately the limits of the
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underground workings. The ore is cut off on the north Ly a basaltic? dike, along the south side of which there
Lias apparently been an upward movement of the country. The north side of the hill or knoll presents a vertical

wall, which terminates at the east in a rocky bluff (a series of north-and-south faults?). Search has been made for
I was told that this hole had penetrated to a

the continuation of the ore by a diamond-drill hole near the office.
depth of 200 feet without striking ore, and had then been abandoned. All the cores that I would find about

the top of the hole were dikerock, I could not learn whether other rock had been passed through. If not, the
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a hole, of course, proved nothing excepting as to thé width of the dike. The hole should have been located farther
north. On the crest of the hill, near the north opening, the outerop of the ore can be traced in a nearly southerly

direction for about 100 fect.

At the south slope the strike is south 30° west, indicating a change in direction of

300 in a distanee of 25 feet. The point of actual bend is covered with a pile of ore. The old surface-workings near
the road have a dirvection of south 40° west, and indicate, therefore, a farther bend in the outcrop.

before it could be used in the blast-furnace.

Ne, 1179, | No, 1180,
Per cenl. | Per cent.
b Metullioiron. cuvice vaeancnnnnas 45,01 44, 88
PhosplloTis caevrsvecneraannan. 0, 447 .04
Titanicacid .....oioeeael, Abaent. Absent.
Phosphorus in 100 parts ivon... 0. 104 £.077

The ore is in the main finely granular and coutains considerable pyrite. It would probably require roasting
The per cent. of phosphorus and iron is shown below:

Sample No. 1179 is hom .J,L)OO tons of ore from the north opening; samplb No. 1180 is from 1,500 tons of ore
from the south opening.

The Crown Point mines are situated at Hammoudvﬂle, Crown Point township, Essex county, 13 miles west of
the village of Crown Point. They are operated by the Crown I’oint Iron Company. In the census year 112,000
tons of ore were mined, A narrow-gange railroad connects the mines with Lake Ohamplam. As is shown on F g,
¢ 28, reduced from a map of the wines, the latter consist of 30 or 40 small openings, distributed over an area one
mile and a quarter long by three-quarters of a mile wide. The topography of the district is mountainous, and the
geology is complicated by numerouns folds and faults. It would require very careful study to solve the many
strnctural problems here presented. DBut from the facts observed I thiuk it probable that_ the numerous beds.
belong practically to the same horizon, the repetition of outerop being caused by several folds and faults, The dip
in the eastern and western lines of -openings is toward the east, but in the Penfield pit, between them, we clearly
have an anticlinal fold, the western slope of which has been cut by a dike and faulted.

The ove from all the pits is very similar in appearance, and is, with the exception of the product of one or two-
pits, sufficiently fiee from phosphoerus to be used for Bessemer steel.  In pit No. 8, on Haminond hill, the ore recently
mined contains apatite, although when the pit was first opencd the ore was non-phosphatic. This pit was idle
d when the locality was visited, but a sample was collected irom a pile of 7,000 tons of the ore raised during the
past winter, This sample contained— 3

No. 1348,

Py cent,
Motallic fron . ceeieeaiin i, 50,73
I'hosphorus 0.000
Titanie acid Present.
Phosplioras in 100 parts iron 0.177

e A sample of the gene,ml shipping produet of these mines, exclusive of pit No. 8, was taken from a pile of 3,000
tons of ore on the dock at Crown Point. The sample contained—

No, 1340,

Per cent.
Metalliofron. .eeescveneniiin e 42. 09
Phosphorns. . ceveitciiiiniiiiianaanans 0.029
Titanic neid .....o...ooiioiiiiiicoiiin.. .| Present.
Phosphoras in 100 parts iron-............,. 0. 059

The ore is a mixture of magnetite, quartz, hornblende, and feldspar. A. portion of it contains too little
- £ maguetite for furnace use, and this is sent to Irondale (about 6 miles from the mines, toward Crown Point), where
it is used in the company’s forges, after being *separated” in the usual manner. A sample of the separated ore:

contained—
No. 1247,
Per cent.
Motallic 0D weeere v ieie v 63. 30
PhoSPUOTHE. «ceeeraiaieceree e 0.030
Titanie acid covevooisiiiiiin i Present.
Phosgphoras in 100 partsiron............... 0. 047
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n  Southwest of Hammondville, in Schroon township, near Paradox lake, two small mines were worked in the
cengug year, and together produced 560 tons of ore. The ore was used in forges at Ticonderoga and at Schroon
river, The mines were not visited and the ore was not sampled.

The Gate’s or Putnom mine is situated in Elizabethtown township, northwest of Livcoln pond, and abont 1
mile southeast of the village of New Russia. It is on Gate’s farm, but the mine itself has recently been bought
by Herbert A, Putnam, and is worked by him for the snpply of bis forge at New Russia. The existence of a vein of
ore liere has long been known, and about twelve years ago the Bay State Iron Company opened a mine some 50 rods
north of the present workings. Their pitis reported to be between 200 and 300 feet deep (measured on the dip),
- It ig now full of water. Work on {he Putnam mine was begun in January, 1880. In May, 1881, the pit was about
b 100 feet deep, measured on the foot-wall, which dips 57° to the west, and at the bottom 60 feet long, The ore
varies in thickness from 18 inches along the sides of the pit to 4 feet in the middle. It will average, perhaps, 30
inches. The direction of the outerop is a few degrees wast of north.

A part of the ore I8 coarsely granular and containg granules of apatite. Before it is used in the forge it is
concentrated in the usual manner, Sample No. 1197 represents the ore as it comes from the mine, and sample No.
1198 the separated ore. The samples contained—

No. 1197, | Ne. 1108,

Per cent, | Per cent,

Motallic iran « - cevenenestnnen 43.91 04,14
C PROSPUOTUS - <« eveenamarennnnnnn 0. 458 0.136
Titanic acid . ceresnsenne.| Prosent. Present,
Phosphorus in 100 parts iron. 1. 055 0.212
It takes about 2 tons of “primitive” ore to make 1 ton of separated ore. . 3

The Hale mine is located on Long Pond mountain, about 1 mile southwest of the village of Keene, Keene
township. It is worked by W. . and 8, H. Weston. The ore lies in white erystalline limestone. The first opening
made in the vicinity is en the Wood farm, which adjoins the Hale farm on the west, The Wood mine was openec
by the Westons in 1872, and was abandoned in December, 1880. It produced 1,120 tons of ore in the census year.
The ore formed a shoot § to 16 feet wide, which dipped at a high angle to the northwest and pitched to the northeast
at an average angle of 450, The pit is said to be between 250 and 800 feet deep (measured on the bottom-
d roclk of the shoot), Crystalline limestoue surrounded the ore on all sides and was intimately mixed with it. Trom
specimens seen limestone appeared to form the chief gangne. The Hale mine was opened in the spring of 1880. A
ghaft was sunk 40 feet through surface material, and entered what appears to be a large hody of ore lying nearly
horizontally in the limestone. A chamber 51 feet square has been excavated. On the east the ore pinches out; on
the west it is ent by a dike, which forms the west wall of the pit; on the north there is a breast of ore 8 to 10 feet
high, In places the room is 16 feet high, with ore still on the floor. Lying in tlie ore are, however, layers of
limestone of various thicknesses, so that this height does not represent the thickness of good ore. Not enougl
work has yet been done to determine definitely the shape of the ore-body; but the probabilities are that the
chamber is on the top of a shoot of ore which pitches to the northward, as in the Wood mine. Samples of the
ore as it comes from the mine and after concentration contained—

€

No.1199. | No.1200.

DPer cent. | DPer cent,

Motallic iron ceaveeniien veuen 49,37 )

Thosphorus...... Alsent, 0,002
Titanic acid Absent. Alsent.
Thogphorns in 100 pacts ivon... 0, 000 0,003

Sample No. 1199 is from 50 tons of “primitive” ore. Sample No, 1200 is from 100 tons of “separated” ore,

The chief gangue of the ore is caleite. Pyrite seems to be absent.

Palmer Hill is one mile and a half north of the village of Ausable Forks, Bla(,k Brook township, Clinton
f county. In it there are two large shoots of ore. The western shoot is worked. by the J. J., Rogers Iron (Jompany
and the eastern one by the Pern Steel and Iron Company. Plate XX VIII shows a sketch of the workings, reduced
from a plan in the office of the Peru Steel and Iron Company, which T was permitted to copy. The survey was made
in 1865, and sioce that date the Rogers pit has been considerably deepened, and Little pit, east of the Pern Steel
and Iron Company’s main pit, has been excavated. This latter is in a small shoot of ore parallel to, but apparently
distinct.from, the main body. It is connected with the large pit by a rock drift. The bottom of the large pit is.
filled with water, and the only work being done in it, in June, 1881, was the removal of a large pillar of lean ore.
A little ore was being mined in the cat at the entrance to the main pit north of the engine- houqe but the greater
part of the ore came from the Little pit.

The original workings were in an open cut along the outcrop. At a depth of about 75 feet, however, the ore
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practically pinched out, excepting at the eastern end, where the “vein” was cut by a dike. This dike is about 14 a

feet thick and can readily be traced over the hill. Several smaller dikes occur near the main ore; two of these

are represented on the sketch. The mine was described by Dr. Emmons on pages 299 and 300 of the Geology of

the Second District, with a diagram on page 299. Roger’s pit was not opened at the date of Dr. Emmons’ report.
The character of the ore from the hill is indicated by the following partial analyses:

No.1301.

Ko, 1302 | No.1803. | No, 1304.

Per cent. ‘ Fer cent. | Per cent. | Per cent.

Metallie fron ceeveeianveinnien, ‘44,04 66, 03 33,52 63.45
Phosphorus.cevcervrannenirnn. 0. 023 © 0,007 (. 600 0. 002
Phoaphorus in 100 parts iron... 0. 053 0,010 0. 000 0. 003 L

Sample No. 1301 is from 6,000 .tons “primitive” ore from Rogers’s pit; sample No. 1302 ig from 7,500 tons:
“geparated” ore from Rogers’s pit; sample No. 1303 is from 500 tons “primitive” ore, and sample No, 1304 is from
1,000 tons ‘“separated” ore from the Pern Steel and Iron Company’s pit.

The ore as it -comes from the mines is a more or less intimate mixture of maguetite, feldspar, quartz, and
hornblende? (or chlorite?). A portion of the ore from the Rogers pit consists almost entirely of magnetite and
flesh colored feldspar, while part of it contains a congiderable quantity of a soft, greenish mineral, The two varieties
differ greatly in color. No pyrite nor apatite was notice.d in the ore. The ore is all used in the local forges, and
the iron is made into cast-steel. In the census year the J. & J. Rogers Iron Oompany raised 28,000 tous of ore,
and the Peru Steel and Iron Company 8,670 tons. ¢

The Arnold Hill mine is about 5 mlles northeast of Palmer hill, 34 miles northwest of Clintouville, and 13 mile
west from Ferrona station on the Ausable Branch railroad; it is in Ausable township. The mine is an old one, and
Dr. Bmmons devotes-several pages to its deseription. It was worked from 1864 (previous to which year it had been:
idle for some time) to 1881 by the Hussey & Howe Mining Company. Recently it has been bought by John A.
Glidden, of Cleveland, Olio, and is henceforth to be operated by a company under the name of the Arnold Iron
Ore Company.

Seven parallel *veins ¥ of ore have bern opened upon the hill. But only three have recently been wrought..
They are known as the Gray (or New Blue), the Black, and the Old Blue. These three veins are worked through
one shaft, The distance from the Gray to the Old Blue veries from 65 to 80 feet; the Black is between the other:
two, and sometimes approaclhies one and sometimes the other, The Gray vein has been worked for a continuous &
length of 1,700 feet, and to a depth in some places of 400 feet. The Nelson Bush mine, & recent opening on the
Gray vein, is 1,800 feet beyond the northeast end of the Arnold mine, and I am told there is a strong magnetic
attraction between the two pits. The strike is north 230 east, and the dip at the Arnold shaft, which is on the-
Black vein, is, at the surface, 71° (to the northwest); it flattens to 60° at a depth of 184 feet and to 56° at a depth
of 325 feet. In width the Gray vein varies from 3 to 25 feet, exhibiting the pineh and shoot structure so common
in the New Jersey mines. The line of pinch pitches at about 40° to the northeast. The Black and Old Blue veing
vary in width from 5 to 7 feet. In entering the mine one is at once struck with the evenness of the walls, from
which the ore separates perfectly, except, perhaps, in the “swells” in the Gray vein., The wall-rock consists usually
of alternate layers of magnetite and guartz and feldspar. The magnetile layers are parallel and of various
thicknesses. .A hand-specimen will often represent in miniature the structure of the large deposits. Dr. Emmons e
ptates that the “veins” are embraced in a deep-red granite, The pits described by Dr. Emmons have heen
abandoned, and at the present workings, so far as I observed, the walls were only occasionally granitic. The
rock of the hill is mainly gneiss, The veins of ore are cut by several dikes and often slightly faulted. The ore is
peculiar, In the Gray “vein?” it is a granular magnetite, often ¢“shotty?, and of a black color. A hand-specimen
will deflect the compass needle, Feldspar forms an essential part of the gangue; near the outerop this was partially
decomposed, giving to the ore a mottled or grayish aspect; hence the name. The ore from the Old Blue vein
is & more or less coarsely grannlar blue hematite or martite; it gives a reddish-brown streak. Only the smallest
pieces are lifted by the magnet, and a hand-specimen has no appreciable affect on the compass needle. The ore
from the Black vein now being mined has also a blue color; but it is deseribed by Dr. Emmous as being black,
. It is often coarsely granular (shotty), and the grains are readily taken up by the magnet. A hand-specimen when

held near the compass deflected the needle a few degrees. The ore from both the Old Blue and the Black veinsis £
usually quite soft, Samples of the ores from the three veins contained—

No.1805, | No.1308, | No. 1807,

Der geiit, | Per cent. | Per cent.

MeotalHe Iron..ceiivansmeunnseonamreraneninnn 50, 62 61.28 62. 84
PlOSPRORUS .« s veccerentannnmnmneasenncnnns 0. 079 0.118 0. 012
Titanioacid..veeenenricrinrimaiimiensanainns Absent. Absent. Ahbsent.

Thosphorus in 100 partsiron....ceeeenvune-a. 0. 131 0.184 0. 018
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‘a  Sample No. 1305 is from the stope in the Gray vein, second level (325 feet from surface), 300 feet north of shaft.
Sample No. 1306 is from the Black vein, third level (440 feet below surface), 200 feet north of shaft. Sample No.

1307 is from Old Blue vein, second level, 400 feet south of shaft.
All the fine ore from the Gray vein, and the “dirty” portion of the fine ore from the other two veins, is

separated in the usual manner, excepting that it is not previously caleined. A sample of 2,000 tons of separated
ore contained-—

No. 1812,

b Per cent.
Metallic fron. . coaeel i iecrnmmacc i acmraaes 63,96

Phosphorus .o.iueivacesscanionsiarciemmacnay 0.107

Tianio acid cevereriuvnanionaiansiiiiianina Present.

Phosphorns in 100 parts iron. .e-vcvueiannona, 0.167

Under the name of “chunk” the lnmps of ore from the three veins, and much of the fine ore from the Old Blue
and Black veins is shipped without treatment. Two samples were collected from a pile of 4,000 tons of “chunk”

ore on the railroad dock at Ferrona. Sample No, 1310 represents the larger lumps and sample No. 1311 the fine
material in this pile. The samples contained—

No. 1310, | No. 1311,

£ Per cent. | Per cent,
Metallie iron 62,05 60, 87
Phosphorus.... . 0.114 0. 101
Titanic acid....eeveennicncenns «...| Absent. | Present.
Phosphorus in 100 parts iron 0. 184 0. 314

The Nelson Bush mine, as has been already stated, is situated on Arnold hill, 1,800 feet north of the Arnold
mine. It is now worked by the same company as is the Arnold mine. There are two openings. In the northern
pit, 100 feet deep, the vein is 25 feet wide. In the southern opening it is narrower, owing to the pinch and shoot

structure of the vein. The lumps of ore are shipped without treatment, but all the fine ore is separated. Samples
d from piles of the separated and of the primitive ore contained—

No.1308, | No 1309,

Per cent. | Per cent.

Metallioiron..ceviivieieriienniciiarciinne. 61. 62 54. 60

Phoaphorus. ccovieiaat caariicrnra e, 0,102 0,344
Titanio acld .ooeen coviiniii e Trace. | Preasent,
Pliospliorus in 100 parts iron.. eeeeneien oo 0.165 0. 680

Sample No. 1308 is from 300 tons of separated ore. Sample No. 1309 is from 1,500 tons of primitive (shipping
or furnace) ore,

e In the census year the Arnold Hill mine was in operation but part of the time; it produced only 1,845 tons of
ore. The Nelson Bush mine was not worked.

Bowen & Signor’s mine is located in the village of Wlllmmsbul g, Black Brook township, near the Saranac river,
The mine is an old one, and has been worked by the present owners since 1867. In the censuas year it produced
7,000 tons of ore. The vein strikes north 550 east and dips at a high angle to the southeast. At the first level of
the mine, about 100 feet below surface, the vein has been worked for a length of 1,600 feet, and the ore has been
taken out above this level save only enough to support the roof. The mine was worked underground from the
start. The width of the workable body of ore at the first level averaged 20 feet, and in some places the pit is 30
feet wide. The ore is, however, all very lean and the walls are rough and irregular, although the pit as a whole is
straight. At the southwest end of the mine ore is being raised from a second level, 75 feet below the first. The
£ ore is all used, after being concentrated, in Bowen & Signor’s forges at Redford and Russia. It takes 2% to 3
tons of primitive ore to make 1 ton of separated ore. Samples of the ore before and after treatment contained—

No. 1818, | No.1314.

Percent. | Percent.

Metelliofron. ....... e 84,28 86,78

Phosphorus..cseasarees covaaan. 0. 124 0. 037
s THaN1080HTwreeenmanereverens .~-| Absent. | Absent.

Phosphores in 100 parts iron... 0,362 0. 055

Sample No. 1313 is from 400 tons primitive ore ; sample No. 1314 is from 100 tons separated ore.
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Tremblay’s mine is situated near the south banlk of the Saranac river, 1 miles west of Clayburgh. Itisowned a

and worked by Peter Tremblay. In the census year it produced 1,845 tons of ore, which was all used at Tremblay’s

forges at Clayburgh. The pit is 150 to 200 feet in length and 75 feet deep. The ore resembles that from Bowen

& Bignor’s mine, oxeept that it is leaner. The ore-mass is more irregular. Much rock is picked out at the surface,

and it takes at least 3 tons of the ore as it is sent to the separator to make 1 ton of separated ore. Samples of the
ore contained— ‘

No.1315. | No.13186.

) Percent. | Percent,
Motallioiron.cceeeeannen.iannns 28. 62 65,01

Phosphorus. coceevenaeeinann, 0.017 0. 004 b
Titanioneld.covmenaaiaiaaaas, Absent. Present. .
Phosphorus in 100 parta iron .. 0. 059 ’ 0.006

Sample No. 1315 represents the burnt ore; it was taken from the crusher. Sample No. 1316 is from a pile of
separated ore.

The Chateaugay mine is situated near Lyon Mountain station, between the Chazy and Upper Chateaugay
lakes. Lyon Mountain station is 34 miles from Plaitsburgh, via the Chateaugay and Dannemora railroad. Tt is
2,020 feet above the lake level. The existence of this deposit of ore has long been known, and it has been worked-
- in a small way for the supply of local forges for some years, but it is only since the completion of the railroad (in
1879) that shipments to outside furnaces have been made. In the census year 44,800 tons of ore were raised. In ¢
the spring of 1881 the Ohateaugay Ore and Iron Company was organized; it took control May 1, and since then
preparations have been made for extensive developments.

The deposit of ore is n very large one, and should there continue to be a demand for ores low in phosphorus,
but containing less than 50 per cent. metallic iron, the mine may develop into one of the largest in the country.
The extent of the workings in June, 1881, may be briefly stated as follows: The main pit is about 850 feet
long at a depth of 50 or 60 feet, and 550 feet long at a depth of 250 feet (measured on the foot-wall, which lere
dips to the north at an angle of 45°). At the bottom of the pit the normal width of the ore is 12 to 15 feet. The
walls are a feldspathie-quartz rock, containing more or less magnetite, and great masses of feldspar, hornblende,
and quartz occur throngh the ore, which -s itself only o more or less intimate mixture of magnetite with these
minerals, Gneiss is nowhere uncovered in the mine, but at the surface it is seen to form the true walls of the d
“vein®, In the greater part of the main pit the strike of the ore is nearly east and west ; ; near the eastern end,
however, the direction changes to about north 60° east.

Plankey’s (or Richardson’s) shaft is 2,100 feet northeast from # Nolan’s shaft” (the middle one of the three
skipways in the main pit). It is 100 feet deep, 200 feet long, and 17 feet wide. The ore dips 70° to the northwest.

Brook pit is 800 feet northeast of Plankey’s shatt; it is a small open cut.

Williams’ shaft is 8,600 feet from Brook pit and 6 500 feet from Nolan’s shaft. This shaft was filled with water
when visited. Tt is said to be 100 feet deep. The dlp at the surface is 690 (‘ro the northwest), and the horizontal
width at the bottom of the cribbing is 22 feet. Much of the rock on the dump is gray micaceous gneiss.

A pit has been opened about 1% miles northeast of Williams’ shaft, and apparently on the same vein.

-Between Williams’ and Nolaw’s shafts there is a continuous line of strong magnetic attraction, and a second e
line south of the first is readily traced out. Near the bend, at the main pit, the attraction on the south vein is
very strong, but the vein has nowhere been opened upon.

About 100 feet west of the main pit the Hammond pit is down to a depth of 30 or 40 feet, and several test pitq
have been sunk to the ledge, a short distance west of the Hammond pit. Beyond these there seems to be very
little magnetic attraction,

The material from the mine is sorted into, first, rock; second, separating ore; third, shlppmg or farnace ore.
The present output (June, 1881) is 48 to 54 car-loads (equnl to about 300 tons) of slnppmg ore each 24 hours, and

about an equal amount of separating ore, It takes about 3 tons of the latter to make 1 ton of separated ore. Samples
of these ores contained—

No. 1317, { Neo.1818. | No.1818, f
Per cent, | Percent. | Der cent.

BLOtallic FE0D «vevervmeraernsas. 45.21 66.00 | . 06278

Phoapliorus..coceenmninnnn. e 0,011 0.003 0.103

Titanlcacld ........ .....coiis Absent, Present. | Present.

Phosphorus in 100 parts iron... 0. 024 0, 005 0.1064

Sample No. 1317 is from 22 car-loads (about 120 tons) of furnace ore ready for shipment. Sa,mples Nos. 1318

and 1319 are from 100 tons of separated ore at No. 2 separator, and 150 tons of separated ore at No. 3 separator,
respectively. -
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a Mine 81, so called from the number of the lot on which it is situated, is owned and operated by the Chateangay
Ore and Iron Company. Itis about a mile and a half west of Nolan’s shaft, and seems to be on the same belt if
not on the same vein of orve as the Chateaungay mine, There are two pits, The western pit is 100 foet deep, 226
_feet long, and 16 to 19 feet wide. The strike of the ore is north 380 east, and its dip is 80° to the southeast. This
pit was opened in the antumn of 1878, The eastern pit is 400 feet from the western one; it is 70 feet deep and 21
feet wide; it was opened in May, 1880. The ore is similar to the Chateangay ore. It is teamed 1§ miles to the
separator, and thence to the forges on the Saranac river. It takes fully 3 tons of primitive ore to make one ton of
geparated ore. The character of the ore is shown below:

b . No.1320. | No. 1321
. Per cent. | Per cent.
Metallie iTon covvvaiernanieanse 65, 14 34. 81
Phosphorng. cueeensresveannenas 0. 017 0. 041
Titanic acid cevevvcnenvncnnnan. Present. Abaent.
Phosphorus in 100 parts iren .. 0. 026 0.118

Sample No. 1320 is from 150 tons of se.pa,rated' ore. Sample No. 1321 is from 300 tons of primitive ore.
#4817 completes the list of working mines in the Lake Champlain region.
Many other “veins” are mentioned by Dr. Emmons, both in Clinton and Essex counties, but for one reason or
another they are not at present worked, and were therefore not sampled.
c : .
FRANELIN AND.SAINT LAWRENCE COUNTIES,

In Franklin county Dr. Emmons notes several localities where magnetic ore was being mined at the date of
his report. These mines are now idle, however, and no ore was produced in the ecounty in the census year.
Magnetic ore is known to exist in the eastern part of Saint Lawrence county, but this district is still an almost
unbroken wilderness, and little mining has yet been done. During the winter of 1880 some ore was raised near
Jayville, in Fine townshlp (@) The locality was not visited, but a sample was collected from a pile of 500 tons of
the ore at the Alpine furnace. The sample contained—

d ‘ : , - No. 1345,
) © Per cent.
Metallic iPom . oevvivrineiiecenrrnneiirnans 56. 72
Phosphorus. cowuen et iiiiciica i 0, 009
Titanie acid . ceveenreieiacraaaieanaanns Absent,
Phosphorus in 100 parts iron......coauee. 0. 016

The ore is a rich-looking magnetite and contains no pyrite.

IT. LiMoNITES, ' '
RICHMOND COUNTY (STATEN ISLAND),

Beds of limonite have long been worked in the northern part of Staten Island, in Middletown, Castleton,
and Edgewater townships. All the deposits visited were underlaid with serpentine, and they are believed to be
confined to the belt of this rock. Professor Mather says, in speaking of these deposits:(3) ¢The ore-beds, where
I have seen them, are directly contiguous to the serpentine rock, which contains an abundance of carbonate and
hydrate of magnesia, and which seems to have performed the same office in the deposition of the ore as the
limestone-beds of Columbia and Dutchess counties.”

In a paper on the “ Geology of Richmond county”, in the School of Mines Quarterly (New York, May, 1681), Mr.
N. L. Britton, after stating that deposits of limonite are found resting directly on the ¢ serpentine or taléose rocks”,
f remarks that these [the deposits of limonite] ¢ have probably had their origin in the deposition of the material
composing them from the waters of thermal springs, which have come to the surface through crevices in the
serpentine; the iron in the solutions was probably in the form of carbonate, which on reaching the surface became
oxidized by contact with the atmosphere, and was thrown out of solution and deposited as the hydrated sesquioxide
as we now find it”. Mr. Brifton observed magnetic sand in one ore-bed on Todt hill,  which was probably washed
in mechanically while the hydrated oxide was being deposited from solution.”

The deposits are superficial, and their lateral extent is limited to a few hundred feet in any dirvection. They vary
in thickness from a few inches to 12 feet or more, and, with the exception of those on Todt hill (New Dorp and
Towle mines), which are cast of the terminal moraine, the beds are covered with several feet of glacial drift.

—

e See TFig. 42, p. 141, b Geology First District,p.489.
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The ore oceurs associated with yellow clay and yellow and red ocher. Analyses show the presence in the ore a
of over 1} per cent. of sesquioxide of chromium, besides small amounts of sulphide of nickel and cobalt. Its
contents in phesphorus is, as a rule, comparatively low,
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Much of the ore is in small pieces and is separated from its gangue by washing. The larger lumps are picked
out by hand, Besides the spongy-form or cavernous ore, common in all beds of limonite, there oceurs in some of the
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beds a peculiar odlitic ore, consisting of comcentrie spherical concretions of limonite imbedded in a’ ferruginons.
clayey matrix. The concretions vary from the size of a buckshot to that of a large “marble”. The ore is locally
known as “shot-ore”. . ‘

The location of the beds worked in the census year is shown on Figs. 29 and 30.
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.a  The New Dorp mine is situated on the east side of the Todt Hill road, in Middletown township, and about 1
mile north of New Dorp station, on the Staten Island railroad. The mine is near the top of a spur of Todt hill,
perhaps 76 or 100 feet above the level of the road. The ore lies nearly horizontally, and is separated from the
serpentine rock by a few inches of ocher. A breast of ore 4 or 5 feet thick is exposed along the north side of the
pit. At the west end of this breast the ore is covered with but an inch or two of soil, but toward the east the
surface material thickens (see sections on Fig, 31). o

To the south and west of the pit the hill slopes quite abruptly and the ore appears to have been all removed
by erosion; on the north and east the surface, however, is level or slightly rising, and in these directions the ore

probably extends for some distance. The ore is washed in an inclined sluice-box. A sample taken from a pile of
B 3,000 tons of washed ore yielded on complete analysis—

No. 714, No. 714,
) Per cent, Per cent,
SUIPRUL ccese cvrirecer e aiaacanarans mreeees 0.391 Phoaphorio 8eid,ceees veeareeensnvaaanecnerran 0. 135
B3 LT3 T0) o1 T NN 0.058 Carbon in carbonaceous matter................ 0.13
Yron, metallio..... Aereeeveamsgeacenn N eaemnmaons 89,72 Hygroscopio Water. (oo ieeiiiarn i ieannaaneemn 2,21
Water of composition...c..oovevecensaennnnnn. T 10,20
. IO v mvmesruntiaaiireiiie e et e cnenaeens 14.19 DO« o0, 038
Xron, protoxide ..ovvinsiameaai i 0,55 .
Trom, PETOXID «.ovoncenreeune s s 55.95 Ingoluble siliciens matter..........co.c.cc..n. 21.26
[V Alamina . ..ooiiinnnn. et emmmeareaen vesamasane 8,59
M,I;m gnineso, prot?xiiiﬂ --------------------- 2 212. BHHOA «ve v eveiite et e e 1419
c srominm geaquioxide...... A ' Aluming (with a trace of oxldeof iron) ....... . 8.47
0 T O 0,18 A .
¥ T - 2.92
B 6T 1T T RN 3.60 Potanse 0.0
Tron, Asulpiide,ceveecersacniisencnares cannns 0. 203 Soda TTTTrTRTToteTnemasnesenasroansonnnnn. 0.07
Nickel, aulplmle.........._..........., """" - 0.55. .l Phosphoric ncid ________________________________ 0,01
Cobalp, sulphide . covveeiciiiiriieiiamsansinnns 0.17 Chrominm, sesquioxido 0. 68
PotagBi .o ecviieriienrenasianecnsnnn. veas 0.19 ! ST Tmasaesnssteenes Tonenes .
Soda weeennnnnn. 0.40 Total .« oo e e 2L 87
1 Carbonie aedd. i iieeiimemiiiiiiiiiiiarienien, 0,22 .

d Samples were also taken from a pile of about 100 tons of “rock-ore” which had been acenmulating the same
length of time as the 3,000 tons of washed ore. These samples contained— ’

No. 712, No. 713,

Per cent.' | Per cent,
MetallioiroB. coaeescerarevean.. 29, 89 47.21
Phosphorus. cacanyeaceccnnnann. 0. 107 0.043
Titanio acid ...................| Present. | Prosent.
MADGANOEO +oeere mmennnvaianae|arnarnnnanse Present,
e : Phosphorus in 100 parts iron. .. 0. 358 0. 001

Sample No, 712 consisted of chippings from selected pieces of ‘“shot-ore s sample No. 713 represents an average
- -of the pile of rock-ore exclusive of the shot-ore, which latter formed but a small proportion of the pile, ‘
The New Dorp mine is owned by S. B. Schieffeln. It was opened in March, 1880, but no ore was shipped
before June, David Tyson, jr., is the operator, . :
' Two hundred and fifty feet northeast of the mine above Qeseribed is an opening about 75 feet long Ly 50 feet
wide, from which 6,720 tons of ore-were dug in the summer and automn of 1879 by T. D, O’Brien. The mine is
-owned by Jeremiah Towle, and is designated the Towle mine on the map. Operations were suspended at the close
of canal navigation, and the mine was idle when visited. The ore was not sampled, but a section of the bed at the
north end of the pit is shown at E F, Fig. 31,
£ Tysow’s Four Corners mine is situated near the village ot Four Oorners, on the old. Richmond turnpike. The .
mine is in the town of Castleton, and is about 2 miles by road from the dock at West Brighton. The old workings
consisted of an open pit several hundred feet in length, which eXtended nearly to Jewett’s avenue., This pit has
been abandoned, and the present operations are south of the southeast end of it, under the apple orchard (see
sketeh, Fig. 82). Work was begun at this point in March, 1880. The ore is covered with 9 feet of clay and gravel,
and after cutting a trench into the side of the hill for abont 50 feet, exposing a breast of ore 6 feet in height on the
west, a tunnel was started westward, and all subsequent mining has been done underground. The main drift is
about 100 feet long, and is all in ore.  From this other drifts have been driven at right-angles to it. The tops of
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‘2 the drifts are cutin arch form, and searcely any timbering is required. A trench along the west side of the cutis
bottomed in ore, so that at this point the bed of ore is at least 10 feet thick (see section). The following analyses

.show the quality of the ore:

No. 715. l No. 716.
Der eent. | Der cent.
Moetallie iton. . aveiaverans sennns 48,74 41,64
Phosphorus.. 0. 070 0. 080
Manganeso .... Tresent. [voeecvieanes
. Titanic neld . oovvvevmianniinnas Presont. | Present.
1b Phosphorus in 100 partsiron... 0,162 0,102

Sample No. 715 is from a pile of 500 tons of washed ore; sample No. 716 is from a pile of & few tons of rock ore,
principally compact or cavernous limonite, but containing, also, a little “shot-ore”.

Pockets of an almost black, earthy substance, called by the miner’s “manganese”, oceur in the orve. I3elieving
“this to be more valuable than the iron ore, Mr. Tyson has had some of it placed in a separate pile. A sam prle taken
from about 25 tons contained— ‘ :

No., 717,

Der cent.
Meotalliciron. oo v veveemiimmnn cernar e 5120

Thosphorus 0, 050
Metallic manganese 116

(0315 7131511 ) 1 PR At Proegent.
Phospherus in 100 partairon........c. ... 0, 008

The analysis shows this material to be of no value except as an ore of iron. v

Red and yellow ochers of apparently good quality are found here in sufficiently large quantities to be saved
:separately in mining,
@1 The mine is owned and operated by David TySon, jr. About 200 tons of ore were raised between Marveh and
-June, 1880, The mine was idle in 1879.

Cooper & Hewitt’s mine is located near the Ocean Terrace road. The mine was idle when visited ( August G,
1881), but had been worked earlier in the smmnmer; 1,344 tons of ore

were raised from it in the census year., The size aud shape of the pit
: iy shown on the sketeh (Fig, 33). The ore was screened iirstend of
==t = | being washed. A samplefrom a pile of about b0 tons of serecned ore
=3 contained—
N == | _ ] No. 710, ]
== T ,
NS § e ‘ - DLer cent.
U\s Metallic iron. ... 38, 86
, \ Phosphorug .... . 0,022
' MANFZANCED «rermeiinr e cmeias e s aaneoens Presont.
_/mnu Phosphorus in 100 pavts fron. ..ocvsoenoann 0. 057
I - -
”ﬂ”m|!|“\\\\\\\\\\\Q\\\\\\\\\\ If this ore was properly washed it would probably run 45 prex cent.
. T in metallic iron.
A sample wasalso taken bere of a variety of" compact, hard, and very
dark-colored ore, which seems to oceur in some quantities. Tlie sample
: contained—
‘ .Z"erWE{z{
with Gravel, _*= .
/- i No. 720
e : -
VUAANAN A ' Per cent,
Serpentine (probably) Metallie 1ron .+ veeesvviees vaeeee PR 5157
SECTION ON LINE A-B. ‘ : Phosphorus 0.£03
. . Banguneso Prusent
¥ia, 33.—SkET ¢ CooPER & 5 ! L - )
5 fI"lCH or COOPER & [:II‘WITT 8 MI{\‘E, Phosphorus in 100 parts fron ........o..... | 0. 000
STaTEN IsLaND, NEW YORK, . s

There are numerons old openings on the hill east of the above-mentioned pit, from which a large amount of ore
has probably been taken. At one of these openings, about a half mile east of Cooper & Hewitt’s mine, o little
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ore was raised in the spring of 1850. When visited no work was being done and all the ore had been carted away. a
The ore was sereened. A sample of the fine screenings (refuse) contained—

No. 718, ' '
Per cent,
Motnllio IP0T. cosmeevenneeraraaranonsncanans 31,81
R IGEHYNIIT: H R P 0. 048
Phoaphorus in 100 parts fvon cooevennrine 0,161

In Bdgewater township, near the Clove road, some work was recently done at Snells opening. The mine was b
‘dle when visited and the ore was not sampled.

ORANGE CUOUNTY,

A deposit of hmonite belonging to Vanduzer.and Townsend, located in Cornwall township, was reopened in
December, 1879, by Richard George. It was worked for four months and produced 672 tons of ore. This bed was
described, under the name of the Cantérbury ore-bed, by Professor Mather, (@) and it differs from the deposits in
Dutebess and Columbia counties in being associated with the Helderberg limestone. Many fossils oceur in the ore.

The mine was not visited, but a sample was taken from a pile of 150 tons of the ore at the West Point furnace. It
yielded on analysis— '

C
No, 728.
Per cent,
MottlIG 1IP0I vavensuirranscananonasassnnens 28, 67
PhoSPhOTS . cveeenmaseeceneroraaananatsen 0, 240
MADEANOHO < ccnnvmnarn vrannssnnsnsnenesenr | Prosont,
Phospliorug in 100 parts fron ......eoviiesn 0. 840

DUTCHESS AND COLUMBIA COUNTLIES,

The belb of limonite ores east of the Hudson river extends from the southern part of Dutchess county d
northward through Columbia county, New York, the northeastern part of Litebtield county, Connecticut, the western
part of Berkshire connty, Massachusetts, well into the state of Vermont. .

The geological relations of these ore-deposits have recently been studied Ly Professor Dana in connection with
the study of the ¢ great limestoue belt”. Some of his conclusions may be briefly stated as follows: (b)) Throughout
the great limestone area the ore-beds ave alike 1n the nature of the ore, its mode of aggregation, and its agsociation
with yellow ocher and clays., Manganese is generally present in the deposits, but is more abundant in the beds
in Vermont than in those farther south. The beds occur in the vicinity of all the rocks of the limestone arca—
the limestone, Lydromica slate, clay slate, mica-scList, gueiss, and quartzite, Bnt they are most abundant where
the schist is the hydromica slate. ‘The deposits are ¢ alike in their interrupted occurrence and varying depths—
even many miles often intervening between those of workable value and all depths existing from zero to 150 feet or ¢
more”, The ore has been derived prineipally from the oxidation in place of earbonate of iron and ferriferous
limestone, and to some extent, also, from the iron-bearing minerals of the schists which were near the iron carbonate,
These schists Lave been changed to soft clay, probably largely through the destructive influence of the carbonic
acid set free through the oxidation of the iron in the ferrous carbonate. Silicates, like garnet, black mica, and
chlorite, would yield to the same agent, and so give up their iron for oxidation. Sulphuric acid would also have
aided in the destruetion wherever any pyrito existed. “But the nearly total absence from the ore of salphur
(seldom over one-tenth of one per cent.) appears to be evidence that pyrite played & very snbordinate part in
the production of the limonite.’(¢) *The beds all show that their formation was not dependent on erosion or
transportation, and that the change to limonite reqaired only the free aceess' of air and moisture (with the traces
of carbonie acid they ordinarily contain) to the iron-bearing minerals.”

That surface drainage, in one way or another; played an important part in the production of these deposits of £
ore is evident from the fact that all the large beds ab least oceur in valleys or on the sides of valleys., TProfessor

" Dana remarks: “From some of the mines it appears, that the best positions for the making of deep beds was off
the mouths of valleys or near slopes that carried down the rains for underground use” Headds: “An iron-bearing
carbonate would suffer rapid destruction under these circumstances.”

As Dbearing directly upon the question of the derivation of these ores, I may be permitted to point out that

" Professor Dana appears to be in error regarding their contents in sulphur, While the percentage of sulphur in

a Geology Iivet District, p. 491
b Geology of Vermont and Berkshive : Limonite ore-beds of the limestone region, Amer. Jour., 111, xiv (1877), p. 132,
¢ Lo, cit.,, . 139, .
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a the ores is as a rule low, there are & number of localities where it is much greater than one-tenth of 1 per cent,
For instance, in a paper on the Hematite Ore Mines and Blast-Furnaces East of the Hudson River, («) Mr. James.
T. Lewis gives a table of analyses in which ore from the Amenia mine is credited with 0.34 per cent sulphur; ore
from the Manhattan mine with 0.69 per cent. sulphur; ore from the Riga mine with 0.68 per cent. sulphur, ete, 1t
is to be regretted tlnt time permitted the determination of sulphur i in only a few of the samples collected for the
census.

Commercially the ore iu these miues is kuown as “wash- 01(,” and “rock- 01‘1” By “wash-ore” is meant u
mixture of small pieces of limonite, ocher, and clay, with sufficient of the former to pay for sepavating it from the
: other materials, The separation is effected by washing in
\@“ inclined troughs or revolving eylindrical sieves.(D) The
r~1 B latter method is the most thorough and is the one now
usually employed. After washing, the ore is known as
washed ore. By “rock-ore” is understood thoseé pieces.
which can be picked out in mining and shipped withount
washing, The amount of rock-ore varies in the different
beds, but it is usually (comparatively) small, At some
mines all the ore is washed. The lumps of ore are geu-
erally cavernous or spongiform, but botryoidal, mammil-
lary, and stalactitic varieties also occur, especially on the
inner surface of “bombs” Many very beautiful speci-
¢ mens are obtained from some of the mines, particularly
from the Brookpit mine, in Salisbury, Connceticut, and
the Maunbattan mine, in Amenia, New York,

In New York and Connecticut the method of exploita-
tion usually employed is by stripping the surface material
(drift) from off the ore and digging the latter in open pits..
Iu Massachusetts the open-cut mining has been nearly
entirely superseded by underground work in shafts and
levels.

REFERENCE,
Oﬁzmamtz.

| DUTCHESS COUNTY.
‘ .
There are two belts of ore-beds in Dutchess county:
First. A belt extending along the valley of the IFishkilk
ereel in a northeasterly direction from near the village
of East Fishkill to the central part of Unionvale township.
Second., A belt extending along the valley through
wliich runs the New York and Harlem railroad, from
Pawling statlon, in the sontheastern pait of Dutchess.
county, to Hillsdale, in Columbia county. The direction

BHOWING LOCATION OF

IRON MINES

| \ > 3 i v v ks A3
TrisKiLL \'\62\’ eaeT oF THE Huoson aven, | OF LIS I.Je]t. is 1;(;(11'1) du.e north and south. .
I R e 50 | @ Outside the limits of the belts above described ore has

i
e e

been discovered on Stissing mountain, in Stanford town-
ship, and in Washington and Milan townships. No de-
velopments have been made, however, and the localities were not visited,

The location of the mines worked in the census year is showu on’'the map (Iig. 34).

Fra, 34.

FISHKILL CREEK BELT.

The ore-beds south and west of the village of East Fishkill have been long idle. In ascending the valley, the:
first working minc met with is the Fishkill mine (1).(c) This is located on the south shore of Sylvan lake, near Sylvan
£ Lake station, on the Clove branch of the Dutchess and Columbia railroad, 16 miles from Dutehess junction, the

Hudson river terminus of the railroad. The mine is owuned by Albert Tower, and is operated by the Poughkeepsie

“Tron Company ; the ore is all used at Poughkeepsie; the pit is 00 feet deep; the ore is covered with an average of
about 40 feet of surface material ; no rock was seen in the mine, bat Dr. Beelk, (d) at the time of his visit (1837), found
layers of decomposed slate alternating with the ore; limestone oceurs west of the pit. From two-thirds to three-
quarters of the material raised from the mine, exclusive of the “stripping®, is shipped as ove, Very little rock-ore
is found. A sample from 7 car-loads of washed ore yielded, on complete analysis—

a Trans. dwer. Min, Eug., v (1877), p. 235.

b The Thomas washer, so popular in Pennsylvania, is not used cast of the Hudson river (1881).
¢ The numbers-refer to the map, Fig, 34.

d Natural History of New York, iv, p. 492, ' .
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No, 755. . No. 7535, | - a
Per cent. Per cent,

SUIPIOL. e aes e a v e by 0,143 Phosphorie aeid verevereemenanearannaeeennnas 0. 107

PLOSPHOLUS avee crerenarneens . 0,078 Coarbon in carbouncoous matter . ....ovecennn. o 0.06

Iron, meballic ..oes cnnennnnen 40, 02 Hya108000I0 WALDL civenrnininnasneesnnnse con 0.87

Thosphorus in 100 par Ls iron 0.179 Water of composition...veevemseesvesnerannen-ne 0.48

SO 1evseeneeeernncenss eesnsssene s 24,08 B R Il

Tron, protoxid. . 025 1 per cent. of ingolublo siliclons mattor.......... 27,21

Tron, peroxido 57, 00 e s

38 L N . 3.82 . ) o b

Alanganese, protoxide [ Q.04 BIMED oo 24. 68 N

TG oo L L1 Aluming (twith a traco of oxido of dron) ........ L4

. LMD caceunisnrnvarionnmncamsirarsnssanen . 0.27

Magnesinoeean . . . 0.41 g

Tron, disulphide.. .- 0.270 Magnosia ... . _.___0' %

Carbonde aold.coeei oo i 0,25 ' B 27,12

In the census year 18,346 tons of ore were raised from the mine.

Adjoining the lushklll mine on the northeast, and really forming part of the same pit, is the & lecm Lake mine
(2), owned and worked by the Sylvan Lake Ore and Iron Company. Iart of the ore is shipped to Burden &
Sons, Troy, and the remainder is used at the Clove Valley furnaces. "When smelted alone with charcoal the produet is
car-wheel iron.  The pit is about 145 feet deep. The ore-bearing stratum js covered with 45 fect of “stripping”. ¢
Nearly the whole of the output passes through the washers, and about 50 per cent. of the material raised from the
bottom of the pit goes to the wmud-dam, although this varies greatly in the different parts of the bed. Sample No.

753 was collected from five car-loads of W'lshed ore, and sample No. 7564 from a pile of 40 tons of rock-ore. These
samples COlltdlllCd——-

No. 763, No. 764

Per ecent. | sy cent,

Motallie iron veveremrieniinnans 48,48 47,05 d
PHoSPHOLRE vecrrennnemnnssanas 0. 060 0. 041
MONZEANES vovnercnranensvnnnas PYesent, | Presont.
Phosphorus in 100 parts iren... 0. 104 0. 087

In the census year 16,096 tons of ore were raised. Tho total product is estimated at 112,000 tons. The mine
was opened in 1868,

West of the Ifishkill and Sylvan Lake mines are two pits belonging to the Dutchess Ore Cowmpany, and known
as the Horton mine. The mine was opened in 1872, It was idle during the census year.

Iixplorations made just north of the lake have recently discovered a bed of ore, but it has not as yet been
developed, i ‘

The Beekman mine (3) is situated at Beekmanville, about 2 miles northeast of Sylvan lake, and one-eighth of
a mile from the railroad. It is owned by Albert Tower, and is worked by the Poughkeopsie Iron Company. The e
ore is shipped to Poughkeepsie. The pit is 65 feet deep. The stripping varies in thickness from 2 to 20 feet.
Limestone outcrops a few rods northwest of the pit and in places forms the side of the pit itself. Usually, however,
clay and ocher lie between the ore and the limestone., A little rock-ore is shipped from the mine, but the greater
portion of the product is washed, Samples taken from a car-load of washed ore and a pile of a few tons of rock-ore
yielded on partial analysis— '

No. 761 No. 752,

Per cent. | Per cent.

Metallie Iron vaeeet crannvannss 20, 60 651, 85 '
Phosphorus....cevcvaanenaaan, 0,009 0. 050
MODZADNLSO veenerianersanannnns Present, | Prosent.
Phosphorus in 100 partsiron. .. 0, 234 0. 008

~Sample No. 751 represents the washed ore, and sample No, 7562 the rock-ore.

" The low percentage of iron in sample No. 751 is to be accounted for from the fact.that the ore had not been
thoroughly washed, owing to a temporary searcity of water,

In thio census year the Beekman mine produced 7,364 tons of orve.

The Clove mine (4) is ritnated in the sounth-central part of Unionvale township, about 4 miles in-a direct line

northeast from Beekmanville, and 8 miles from the terminus of the Clove branch of the Dutchess and Columbia
VOL Xyv——190
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a railroad. The mine is owned and worked by the Fallkill Iron Company. The ore is used in the company’s
furnaces at Poughkeepsie. The orelies in limestone, which forms the eastern wall of the pit; it has been uncovered,

too, at several points in the bottom of the pit. On the west no rock has yet been met with in the main pit; but in
a small pit north of it (from which all the ore has been taken) limestone occurs on both walls. The main pit is
about 600 feet long, and, in the northern end, where ore is now being dug, 90 feet deep. At this point 35 feet of
stripping has to be removed. Very little rock-ore is obtained. A sample from 150 tons of washed ore contained-—

No. 758,

a Per cent.

b - Metallic iron. ..coiviiiiinniiniinaniaann, 84,18
Phosphorus .. een ceneer e e 0,049
Phosphorus in ]00 prnts DAL + RN 0.143

The ore was badly washed, owing to lack of water,

In the census year 4,516 tons of ore were produced. : _

A few rods northeast of the Clove mine is the Clove Spring mine (b), owned and operated by the “Clove Spring
Iron Works”, The ore is used at Clove Valley, making No. 1 and No. 2 foundery iron when mixed with Lake
Champlain ores and smelted with anthracite, and car-wheel iron when smelted alone with charcoal. The present
¢ stope is at the south end of the pit, at this point 56 feet deep. A section at the stope shows a breast of ore 33 feet
10 inches high on the east and 23 feet high on the west side of the pit, with the npper surface of the ore pitehing
to the west at au angle of 150, Immediately overlying the ore is a bed of hard, blue clay 21 feet thick, near the
western side of the pit, but thinning down against the ore toward the east. The upper surface of the clay is level.
Above the clay is a mixture of horizontally stratified clay and gravel, the gravel gradually preponderating toward
grass-roots. The surface slopes gradually to the west, Limestone forms the eastern wall of the pit. No rock was.
exposed on the western wall.

Of the material spoken of abdve as ore, about one-third is lost in washing. More rock.ore is found hele than
at any.other mine on this belt, the proportion of rock to washed ore being about as 1 to 4. Samples were taken
from piles of 350 tons of rock-ore and 500 tons of washed ore at the furnace. The samples contained—

d . |
: | No. 756, | No. 757 |
Per cent. | Per cent.
Metallic iron. coevnenciianann. 48.74 45,22
Phoaphorus..c.ooviaiaaanns 0. 083 0.128
Phosphorus in 100 parts iron... 0.170 0. 283

Sample No, 756 is the rock-ore; sample No. 757, the washed ore,
Trom July, 1871, to May 30, 1880, the mine produced 107,260 tons of ore. The output in the census year was.
e 19,400 tons,

NEW YORK AND HARLEM RAILROAD BELT.

The southernmost mine in this belt is the Valley Pond mine (6), situated in Pawling township, at the lower end
of Little pond. The mine is owned by Stephen O. Davis and is operated Ly Cornelins J. Haight, Mining was.
begun in the spring of 1880, but no ore was raised hefore the close of the census year. Little pond is on the top
of aridge of highly metamorphosed garnetiferous and micaceous schists and gneisses,(«) and the ore-bed lies on a
narrow valley or guleh extending south from the pond. It was first discovered about 400 feet from the pond. In
August the bed had been uncovered by a trench 10 feet wide for a length of about 75 feet. Both sides of this
trench are ore; the width of the deposit had not been determined. At the southern end of the trench there is
about 6 feet of gravel and clay above the ore. Sample No. 749 was taken from 25 tons of washed ore and sample
1 No. 750 from 50 tons of rock-ore. The samples contained—

No. 749, No. 750,

Per cent. | Per cent,
Motallic iron 48.93 48.70
PhLosSphorus. sveiiieioiianacnnn Q. 103 0.158
TPhosphorus in 100 parts iron. .. 0. 337 0, 324

a “Taconic”, Dana, 4m. Jowrn., IIT, XVII; p. 485.
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The Pawling mine (7), also in Pawling township, islocated at the foot of the mountain, 2 miles west of Pawling a
station, on the Harlem railroad. Itis owned by the ¢ National Mining Company of Pawling” and B. A. 8ill, and
is worked by the company. In the census year 7,280 tons of ore were mined. The pit is about 400 feet long, 50
feet wide, and 45 feet deep (see Fig. 353). On the west side of the pit is a ridge of micaceous gneiss,(a) whieh dips
to the east at an angle of about 60°. The cast side shows 25 feet of ore, overlaid by 20 feet of clay and gravel.
The bottom of the pit is ore. Theore pz‘tchqs ecastward underneath aswamp. Beyond the swamp there is a limestone

b
Gﬁ,é_ ore: gyt
. 2001¢ B jad Note: The seeilion ix carried
Fortsontales==x="0 A Jarthor gastunrd Har e wl
e L L aTh
Vertical, eemmae220r" k] ' a

¢
da

F16. 36.—~8xuren or Tur PawriNe Ming, Dourcness Counrty, Now YORK.

ridge. Two samples of ore were collected from the mine. Sample No, 747 was taken from the sides of a drift e
about 20 feet long, which had been driven eastward from the botbom of the pit. Sample No. 748 is from a car-load
of washed ore. The samples contained—

Na, 747, No. 748.

Per cent, | Ier cent.

Metalliciron,...ooiiiiaciinnen 43,22 47,12
Phosphoras .. oooviiinnaena. 0.113 0,137
Phospherus in 100 parts iron... 0. 261 0. 201

The Dover mine (also known as the *White” or “TFoss” mine) (8), is in Dover township, about 1} miles from £
Dover furnace, a station on the Harlem railvoad. It is owned and worked by the South Boston Iron Company.
In the census year 8,960 tons of ore were produced. The mine is located in a gnlch between two spurs of the
garnetiferous mica-slate ridge which bounds the Dover valley on the west. No limestone occurs near the ore, The
bed was originally worked in open cut, but the ore is now exploited by underground mining. The shaft is 50 feet
deep; the total length of the drifts is about 800 feet. The drifts are mainly in a dense clay of various colors, but
showing no lines of stratification. The ore lies in irregular bunches rather than in bands in this elay. The ore is

a ‘‘Taconic”, Duna, loc, cit,
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a teamed to near the foot of the mountain, where it is washed in an inelined sluice-box, the washedl ore passing
direcﬂy onto the cars. The washing is imperfect, and at some of the furnaces where the ore is used it is rewashed
in o Bradford washer., The following analyses show the character of the ore:

( No. 789, \ No. 760.

- Pey cent, | Per cent.
Metallic Iron.cessrcanunncnanan 87.75 52. 60

Plhospherus...... Cvaeesmnennnny 0.208 0, 743
Plosphorus in 100 parts iron... 0. 588 1. 415

[§]

Sample No. 759 represents an average of three car-loads of washed ore. Sample No. 760 is a special sample,
consisting of selected chippings of a variety of very dark-colored, crystallized (fibrous) limonite. '

The Gridley mine (9) is near Amenia post-office, Amenia township. It is owned and worked by N. Gridley
& Son. The ore is used at the Gridley furnace at Wassaic. In the census year 6,160 tons of ore were produced.
The ore is all washed. A sample from a, pile of 200 tons of washed ore yielded on complete analysis—

No. 762, ' No. 762,
. Per cent, Per cend.
. BESTT85 1113 GO 0,152 Phosphoric acid . ooveniimnceiiieniiiinanas 0. 90
¢ PhoSpHOTLES. coervvnarrrsnavaacaiaenscimenisnens 0.413 Carbon in carbonuceous matter... 0. 08
Tron, metallic, .voeieincicemeiiaratiaaannaee, 48,90 Hyproscopie Water .vv.vesecncaaana 0. 51
| Phosphorus in 100 parts fron ....... ...l 0.843 TWater of composition. .ocevveaniinnnacn s, 0. 76
o TFOLAL v eeemvmeenremnaseecmeeemncrnonne 100. 286
L T U R N 11, 94
Tron, protoxide ... -- 0.30
Iron, peroxide...... . » . 67.77 Tnsoluble silicious mattor..cceeeiceaeneainns, 15. 44
Aluming. ceeeeiiaiiieianiaan 4.10
f,‘:fg“"m‘ protoxide .........- ;’_gg Silion ... et eeeae et rna et nn s 11 94
O cennenenenen s . Alumina {with trace of oxide of izon). 2,15
Magnesin ccaaersan.. 0.48 Time 0.2
| Tron, disulphide 0.280 || o Tttt :
d Magnesin _0.20
' Pobas8a . veee e it i e v s 118
Potass - cceverciiniaaaiianan . 0. 92
31503 SR 0.34 Qo 0.10
Carbonie 80id. . ceeiiviiin i cceree e 0.34 PR et e M
Sulphurie 861d .vmneueneieirimn i 0. 06 B E Y R R P 15, 68

Carbonate of iron oceurs in bunches or “horses” in the limonite. It is called by the miners “white horse” or
“dead head”. When freshly broken it has a gray color, but'a lump will, on exposure, soon become coated with
peroxide of iron. - A sample was carefully selected from a pile of several hundred tons of this material which had

been thrown to one side as unsalable, * The chippings were, as far as possible, only of the unaltered carbbonate., The
sample contained— : - . _

No. 768,
e
Per cent.
Metalliciron. ... oovvvnniieniniciia . 42,04
Phosphorus..eceevoiiinnanns 0. 053
Phosphorus in 100 parts iron 0.123

Adjoining the Gridley pit, on the north, is the Amenia mine (10), owned and operated by the A menia Iron
Company. The mine is the oldest one in the county; it was opened about the year 1760. From 18606 to 1880 it
produced 172,480 tons of ore. In the census year 12,320 touns were mined, The ore is used principally in the
¥ neighboring charcoal furnaces, but partly, also, in the anthracite furnaces on the Hudson river. The sketeh (Fig.
36Y, shows the approximate dimensions of the pit. The ore, asis seen from the section, lies near the contact of
limestone and mica slate, A sample from a few tons of the washed ore contained— : '

No. 761

Pereent,
Metallisiron . .- 48,98
PLOSPROTUS oo o cerve e mne cenne - 0, 002
Phosphorus in 100 parts ivon .............. 0,180
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a The Manhattan mine (11) is located at Sharon station, near the northern boundary line of Amenia township.
It is owned and worked by the Manhattan Mining Company:. A spur-track from the Harlem railroad runs to the
“wagher, and everything is arranged for the convenient handling of the ore. In the census year the output was
21,280 tons, an amount not equaled by any other limonite mine east of the Hudson river. As shown by the sketeh
(Fig. 37), the pit is nearly circular in shape, and is abont 135 feet deep. The ore pitches to the sonthwest, underneath
a swamp. ILimestone is exposed in several places in the pit, but no slate was seen. The ore is covered with from
10 to 40 feet of stripping. In washing there is a loss of from 30 to 75 per cent. of the material raised from the pit as
ore. Many beautiful specimens of crystallized ore are found at this mine. The samples collected here contained—

b

‘No. 764. | No. 765.

Per cent, | Der cent.
Metallio fron. oveveiacaianana. 47.77 60,13

Phosphorus......veveas . avvaa]  0.086 0008
Manganese, pw( o\ule .................... 1.03
Phosphorus in 109 parts iron .. 0. 180 0.076

)

Sample No. 764 is from 3 car-loads of washed ore; sample No. 765 consists of selected chippings of & crystallized
ore, with jet-black, hlghly polished surface,
The Maltby mine (12' is near Spencer’s corners, Northeast townghip, about 6 miles north of Sharon stabmu, and
is owned by Caleb 8. Maltby. It is an old mine, having
€ Deen opened in the last century, The ore is used in the
7l o Pheenix furnace (which belongs to My, Maltby). No ore has
| Dbeen raised since Mareh, 1879, as suflicient stock had acean-
mulated to last the furnace for more than a year, When
visited, in September, 1880, preparations were being made
to resume mining, The pit is 100 feet deep. The ove lies
between slate on the north and limestone on the south, The
following analyses show the character of the ore:

00 Do Basa”""i" o

No. 766, No. 767,

d
Per cent. Per cent.
Metallie iron 41,00 48,05
PhosphioTts.cves vevinnevvias 0. 160 0,215

Phosphorus in 100 parts iron. .. 0. 380 | 0. 447

’5"’%’5&;". gndy Sample No. 766 is from 400 tons of washed ore; sample
atificd) No. 767 is from 500 tons of rock-ore.
SKETCH AT C, LooKING easT.| ~ Lhe Riga mine (13) lies northwest of Maltby’s, near the

station of Mount Riga. It is owned and worked by the

Y—
SECTION ON LINE A-B.
4. “Hurdngn.’’  Haxd Clay,

witl glosiated Limestons | Mount Riga Iron Mining Company. The mine was opened
e v >

. %de €in 1865, and has produced a total of 60,900 tons of ore. In
© o Ll

the census year 4,130 tons were mived. Nearly all the ore
is washed. The loss in washing is about 50 per cent. of the
material raised (exclusive of the stripping). The stripping
is about 15 feet thick., It is partly a hard, blue clay, con-
taining rounded and striated limestone pebbles. At one point a tongue of this clay has been forced in under the
ore (see skefeh, Iig. 38). A sample from a pile of 600 tous of washed ore contained—

T, 38.—8xeTou or TuE Riga MINE, DUTCHESS COUNTY, NEW
YoRrx.

A |
No. 768. [
Pey cent.
Metallicivon. ... covineiii i e, 41,53
PhoSPhOTUS eeaeverenaaaancaeeaanannrenes 0.611
Phosphoras in 100 parts fron.............. 1.470

A second determination of the phosphorus was made, but with practically the same result.

The Dakin mine (14) is 14 miles forth of Mount Riga. It was opened in 1872, but whs idle in 1879, and although
work was resumed in the spring of 1880, no ore was raised before the close of the census year. The mine is worked
under lease by the Dakin Brothers, The pit is small. The ore mined during the summer of 1880 was sent principally
to Hudson, and a sample was taken there from the stock-pile. The sample contained—
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| No. 1101,

Der cent.

— —
i
|
i
i
1
1
i
!
i

Metallic fron ... vunniieniiiia 40, 55
Phosphorts.se, verreerenneenea e . D.35T )
Phospliorus in 100 parts iron .........c.... 0,885 |
i
The Dakin completes the list of active mines in Dutchess county, - °
(OLUMBIA COUNTY. . -

The Reynolds mine (15) is in Aneram township, near the Poughkeepsie and Eastern railroad, and was first b
opened in 1857. It was reopened in April, 1880, after having DLeen idle for five years, The mine is owted by
James Hendrick, and is worked under lease by George Williams & Co. In the censns year 2,543 {ons of ore were
produced. The ore is mostly used in anthracite furnaces mixed with magnetite. A sample from 50 tons of washed
ore at the mine contained—

No. 700,

Per cent,

Dotallic ron ouviiiiiiiiinerninniiaaiaas 40.61 -
PhHosphoris. cvesiiiiiieiinnioanammnacsenas 0. 058 ¢
Thosphorus in 100 parts iven .....c.c.oa. 0.138

The ove is covered with 8 to 10 feet of sand aud gravel. The pit is about 40 feet deep, :

The TWeed mine (16) is located about 1 mile north of Boston Corners, 1§ was opened in 1780, and has yielded,
it is estimated, 168,000 tons cf ore. The mine is owned by the Weed Ore Company, from whom it is leased by
George Williams, The ore is used in the local charcoal furnaces and on the Hudson river. In the census year
11,200 tons were produced. The ore appears to lie wholly in slate, to which it conforws in dip.  The deposit 1s far
more regular than is usual with the beds of limonite in this region. A sample of the ore from the stock-pile at
Hudson contained—

No. 1108, -

Per cent, d

Motallie Iron veveeriiaeenvantrmenaiinniann 40,21
PHOSPROTUS . cavattiarnaecmmeaaanas cretnanns 0, (83
TIhosphorns in 100 parts fron <..ovveenenn.. 0, 208

The Copake mine (17) is situated near Copake furndce. 1t is owned and operated by Frederick Miles, the
owner of the farnace. The mine is an old one. In the censns year it produced 4,480 tons of ore. When visited
110 ore was being raised, and an average sample was difficult to collect. A sample from about 20 tons of a mixture
of rock and washed ore contained—

Nuo, 770.

Per cent, . e
Metallic iron....ooovnerveaas vaivannn s 46, 70
Phosphorig.cee ceameneanasins 0, 424
Phosphorus in 100 parts iron. ceaceeeanao, 0. 806 R .

A sample from a pile of 75 tous of ¢ dead head” (carbonate of iron) yielded—

No, 771 L‘
A - S R
Der cent. |
Motalliciron ccoovnioiniiiiciaiiiiiiina, 30, 82
PROSPIOTRH cece e iat e i 0. 248 o
Phosphorng in 100 parts ieon...covooovnuna 0. 805 "

The Hillsdale, Mithell, and Haight mines, all in Hillsdale townsbip, which adjoins Copake on the north, were
not worked in the census year, and were not sampled.
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ITT. CARBONATE ORE.

a  Carbonate ore was discovered six or seven years ago near the Hudson river, in Greenport and Germantown
townships, Columbia county, Several open cuts have been made on the deposit, and a number of thousands of tons
of ore have been mined. No ore was roised in the census year, however, and the mines were not visited. They
were hriefly described by R. W. Raymond in Vol. IV Trans, Am. Inst. Min. Bng., p. 339. A sample was collected
from a pile of 1,000 tons of the ore at the Hudson Iron Company’s furnace, and contained— -

5 . _ -
- No. 1103,
Per cent.
MetalHeiron. cccrenrree v ciiiiniicecniinaan 41,41
B TR 111110 i T P 0.160
b } TPhosphoras in 100 parta iron. coeveecoanans 0. 384

The ore represented by the sample wasg partially peroxidized. The mines are owned by the Columbia Spathic
Ore Company.

With the exception of the above there are no mines of the carbonate of iron in the state.

TV. FoSssIL ORE.

¢ The Clinton group of the Upper Silurian formation, containing the fossil ore, forms a narrow but unbroken belt
which “sweeps along the hills south of the Mohawk valley westward past Syracuse, Rochester, and Niagara toward
Detroit”. Oxide of iron oceurs at about the same horizon throughout the extent of this belt as far west, at least,
as the Genesee river, but probably it is not always in workable thickness, It is to-day octually mined only in parts
of Oneida and of Wayne counties. In Ouneida conuty the ore was not mined in the census. year east of Utica.
West of Utica beds were worked in New Hartford, Kirkland, Westmoreland, and Verona townships. No ore has
recently been mined between the town of Verona, in Oneida county, and the town of Sterling, in Cayuga county,
but Mr. Vanuxem (a) obgerved it at several localities in Madison county. A bed was opened near the town ot
Sterling, near the western town (and county) line, and immediately north of the Lake Shore division of the Rome,
Watertown and Ogdensburgh railroad, in 1874, But little ore was dug, however, and the mine has been idle for
d several years, A few miles west of the above, in the town of Walcotf, Wayne county, ore was dug many years ago
for the old Waleott furnace. This bed, too, is now idle. In the town of Ontario, Wayne county, ore has been dng
for many years, and, so far as is now known, this is the western limit of the bed of workable ore in the state.

ONEIDA COUNTY

In Oneida county there are, according to Mr. Vanuxem,(d) two beds of ore separated by about 20 feet of greenisih-
Llue shales, with thin layers of the same colored sandstone, containing fucoids. The lower ore-bed rests upon a thin
sheet of sandstone, below which there are 35 to 40 feet of shale, then a thick bed of sandstone, quarried in many
localities for building-stone, and then another series of shales resting upon the Oneida conglomerate. The members
of the Clinton group vary greatly, however, in their lithological charncter with their geographical position.
e Associated with the wpper ore stratmm is a mixture of limestone, shale, ete, The upper bed is thicker than the
lower one, but the ove is said to be less pure.

At no point visited Dy the writer were the two beds worked near cach other, and the horizon of the different
openings was not fully determined. But from Mr. Vanuxem’s descriptions it is believed that the ore sampled in
New Hartford, Kirkland, and Westmoreland townships was principally, if not entirely, mined from the lower bed,
while that from Verona township eawe from the upper bed.

In New Hartford, Kirkland, and Westmoreland townships the ore is oblitic; it is of medium hardness, and
reddens everything with which it comes in contact., In Verona township the ore is harder and is not odlitic. Tt
resembles the “hard fossil” ore of the Juniata valley, Pennsylvania. The earthy material found near the outerop
of the fossil ore in Pennsylvania, and there known as “soft fossil?, oceurs only in small quantities. The ore-bed
dips toward the southwest at an angle equivalent to a fall of about 1 foot i in a hundred. Excepting near Olmton
£ the ore is exploited only by stripping and quarrying,

Davis’ ore-bed (1) (c) is sitnated in the town of New Hartford, about 1 mile east of Washington mills. The
outcrop has been worked on three sides of the hill. A section on the north side of the hill, where orc -was being
dug when the locahty was visited, shows 15 inches of a soft, rich-looking odlitic ore, covered with 9 feet of olive

a Geology Third District, p. 88, b Geology Third Distriet, p. 84. ¢ See map, Fig, 39.
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shale, and 3§ feet of soil and gravel. The greater part of the shale is soft and can be removed with the pick, but a
that immediately over the ore requires blasting, The ore-Ded dips into the hill so that the stripping will inerease
as the breast advances. A sunple from a few tons of the ore yielded, on analysis—

No. 1323,

Dey cent.
Metallic iron 43.76
Phosphoras. cecee cuenesanann 1,116
Phosphiorus in 100 parts ivon 2, 550

The bed is worked by J. G. Egbert. In the census year 3,360 tons of ore were produced from this and the b
adjoining (Nortow’s) farm.

West of the above bed the ore has been entirely eroded by the creek which flows northward through the middle
of New Hartford township. Crossing this valley the ore horizon is again reached near the eastern town.line of
Kirkland, about 4 miles distant from the Davis bed. Ifrom the town-line the ore bed has been worked almost
continuously as far west as Clinton, where it has been ervoded by the Oviskany creck.
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Fra. 30.—Mapr or A PORTION oF ONEIDS CoUuNTY, NEW YORK, SHOWING POSITION OF FOSSIL ORE MINES,

Abthe Wells bed (2) there is almost 21 inches of ore covered with 8 to 10 feet of shale and 4 to 8 feet of gravel e
and s0il,  The bed is worked by the Franklin Iron Company. A sample of the ore from & pile of 400 tons contained—
No. 1330,

Per cent, &
Metallle ron. coee et ieemes cere e eeaiaaan 46, 7%
Phosphorus, seo.-aoo. fee areensimsmmrnoanes (. 640
Phosphorus in 100 partairen. .o onn 1,868

The Ellingwood farm lies west of the Wells, No ore was being dug here in June, 1881, The ore was analyzed
by Mr. 4. B. Britton in February, 1880, for the Franklin Iron Company, with the following results:

¢

Undetermined matter and 1o8s.o.oviennann
Metal e ron. e e e i e ier e eas

Oxygen with the iren

) Der cent,
AL, cnnememeaimies v nas ! 8,08
TANG covvnmierrnnnanennn 6. 66
Magnesin ... 2,17
Silien..a.... 10,14
Water and carbonie seied ...oocooiiiiii 15, 14
Phosphoric el - .ovueiinerariaraneannenns 2. 567
[33015Y 111 LA devienannana, 0,51
Oxide of IMADZANGR0. . e veraarmrnmmverenans 0.20

Total

TPhosphorus
Phospliorus

in 100 partsiron.....cecciean.s

L Ler eent.
[{REH]
41, U5
17,15

117
2.721

. 100,000
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a A short distance west of the Ellingwood farm the line of outerop of the ore bed bendg sharply to the northward,
crossing the road (see Iig. 40).

LINTON MiLyS.
b
C
””“"mn@ul ALY O
Fingwood “&,
_OréBed
<l

16, 40,—MAr BIHOWING THE OUTCROP OF THE FOSSIL ORE-BED NEAR CLINTON, ONEIDA COUNTY, NEW YORK,

The :Butler ore-bed is located north of the road, It is worked by Elliott & Bronson, and the ore is shipped to
Albany and elsewhere, The ore is 23 inches thick. A sample contained—

No. 1320,
Per cent.
Motalliciron. ceeenssasecnmeccasnannrseeiens 45,78
Phosphorns. ..o ocuurnnniian el 0. 554
e ' Phosphorus in 100 partsiron. cc.oueeraenn. 1211

‘Waest of the Butler bed the outerop takes a southwesterly direction along the eastern side of the Oriskany valley.
Here all the ore that it would pay to mine by stripping has been removed, and underground mining is being resorted to.
At the Iranklin and Clinton mines (owned and operated by the Franklin Iron Company) the ore has a total
thickuess of about 25 inches. It lies in two “tiers”. The under “tier” is § inches, and the upper one 16 to 17
inches thick, The “fiers” are separated by 12 to 156 inches of shale. Above and below the ore there is usnally
a few inches of ferrnginous sandstone—the top and Dottom rocks of the miners.” This rests upon, or is covered
with, green shales. The ore will average, it is said, 2 tons to the square yard. The long-wall system of mining is
employed. The rock from the roof, which it is necessary to take down that the men may have room to work, is
£ ¢ gobbed” up behind the miners as the wall advances, and is sufficient in general to support the roof. A little
timbering is used along the gangways only.,

The ore is all shipped by rail to the Franklin Iron Works, . The following analysis is of a sample from a pile

“of 2,300 tons of ore at the furnace, and represents.the output from the two mines:

i No. 1322, ¢
! Per cent,
Metalle ot caeee et T 44,22
Phosphorts.ceeeeoveiniiniiiin cerncinn, 0,710
" Phosphorus in 100 parts iron ..oeeveeeenan. 1. 608
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The following analyses of this ore made for the Franklin Iron Company ave here inserted by permission: a

No. 1, No. 2. ' No. 3. No. 4.

{ ‘
| Percent. | lereent, | Percent. | Percent

Peroxide of iron. ceesvennnnnn. 03,00 79,98 71. 82 42,07
Protoxide of mangancse . ..... 0.15 Trace, 163 0. 37
Alumina . B. 45 2,44 301 4.13
Time ... a. 20 1. 64 3.07 8,567
Magnesia e .77 0. 80 2,21 1. 96
SIHER ceveinanaeeeineaanas L 1203 0,08 0.3 0. 31
Curbonie acid..coeeininainnn, 6.15 . . '
Watct oo L I A I L b
Phosphoric acid .. 1.%0 1. 230 2066 1,534
Sulphur cecennoiieniiian. 0.9% ¢ None. Naone, 0. 837
Insolublo silivious matter es | 2041
[ Thadetermined matter and 1088 [+ ovveveen.. 0,171 ( 0. 534 i 0.439
POt seeeeevnrraeseenaen, 100.85 | 100.00 ‘ 200,00 | 10000
Motallic iron...... [ 44,10 6. 17 50. 68 80,08
A ITF1 511117 o {7: SN 0, 63 0. Od1 0016 | 4. G70

l’husphurun in 100 parts ivon .. 1. 474 0. 959 1,805 | 9,997 l
‘ i

No. 1 is an average of a pile of ore from the I‘l‘mllu]ll] and Clinton mives, and was made by Prof. AL Chester,
March 20, 1873, The other three analyses are by J. 13, Britton, and were made in the spring of 1880, No, 2 isof ¢
a sample of ore from the Franklin mine; No. 3, a sample from the Clinton mine; and No, 4, a sample from the
bottom tier in the Franklin mine,

The Elliott wmine, northeast of the Franklin, is worked by Elliott & Bronson, In the census year IilHott &
Brongon raised 11,380 tons of ore. The Fl‘uuhhn Ivon Company’s mines produeed lb 420 tons of ore the same year,

On the west side of the Oriskany valley ore is being dng on Norten’s farm, near (Amton mills, The bed is about
21 inches thick, The hill rises rapidly from the present workings, and underground mining will soon have to be
resorted to or the bed abandoned. At the present hreast the ore is covered with 6 feet of hard shale and 153 feet
of soft-shale, gravel, and soil. The ore is soft and apparently rich,

A sawple from a pile of 30 tous contained—

No. 1328,

B (1] D TIPS 36, 88
PhHOSPHOITA. cenessueeneranrosvanrensnisnnnen 0. 065
Phosphorus in 100 pnrts 1)) DY - Loos

Ter cent. t

Northward of Clinton mills, and’ about a nnle west of the Kirkland furnace, in Westmoreland township, ore has
been dug on the Laughlin and Pryer farms by the Kirkland Iron Company. When visited in June, 1881, the work
was confined to the Pryer bed (9). 'The bed is 18 inches thiek, and will average a ton and a quarter of ore to the
square yard., A sample taken at the stoek-pile at the mrmce oontmned—-

[ ¢
No. 1324,
'l’cr cent.
L T 42,00
Phosphorus 0, 753 ‘
1. 735

Phosphorus in 100 parts iron {

At the present breast there is no hard shale above the ore, but the latter is covered with 14 feet of clay, gravel,
and soil.

Three-gquarters of a mile northwest of Pryer’s farm, and on the north side of a ravine formed by a tributary to
the Oriskany ereek, is a comparatively small and isolated pateh of ore wihich has been opened upon on Derwin’s £
farm (10). Previous to the present summer (1881) no ore had been dug here for sever: al years., Work was resumed
on June 1 by Mr, Norton. The ore is abont 16 inches thick, but it is move or less mixed with silicions matter, and
probably not more than two. th]l‘db of it is fit for market. A sample from a pile of about 100 tous of sorted ore
contained—

l o » No, 1525,

Per cend.

DMotallieiron . cccv icevivnee mmrra e s 40. 40
PhoSphorus. cavseivenerevanameiaassnnarens 0. 603

h Pboephorug in 100 parte ivon. .ocovanieeones 1715
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a Verona post-office is about 9 miles west of Kirkland. Ore is being dug at two localities near the village.

John Klein's ore-bed (11) is within the village limits. The ore is only 10 or 12 inches thick. Tt is covered with
not more than 6 feet of stripping. The ore is very full of fossils, but it is not oblitie, and it differs from the
Westmoreland and Kirkland ore in being much harder and in not staining the fingers on handling. About 250
tons of ore were shipped in the census year. A sample from a few tons contained—

No. 1827,
Per cent.
Metallieiron. covevevrreiannaarvaansnanenas 21, 85
. PhosPHOTUS . cavee cneenimeeanenesanrannnns 0. 248
.4 Phosplhorus in 100 pavtsiron......cc..avainn 1,185

On Cagliw's farm (12), west of the New York Central railroad, and about 1 mile from Verona post-office, the
ore lies near the surface, and lumps of it are found in the soil. The property has recently been leased to the
Onondaga Iron Company. The ore lies underneath a swamp, and mucb tronble has been experienced from the
water. But little ore hias been raised, The Led is 15 to 17 inches thick. The ore resembles the Klein ore. A
sample from a pile of abont 100 tons contained—

No. 1326,
Per cent,
¢ | Metallicivon....cav.u.n. feavabmaneeee e, 40,27
Plosphorig. cauee ucceancavannen 0. 328
Phoaphorus in 100 partsiron 0. 815

WAYNE COUNTY.

The ore-bed worked in Ontario township is, according to Professor Hall, («) the lower bed. Professor Hall gives
the following séetion on the Genesee river: Upper limestone, 18 feet 4 inches; upper green shale, 24 feet;
pentamerus limestone, 14 feet; iron.ore
bed, 14 inches; lower green shale, 23 fect.
d The place for tha upper bed of iron ove
e is below the upper limestone. It is want-
ing in this section, and was not identified

Liake Ontirio,

west of Sodus point, in the north central
part of Wayne county.

In Ountario townghip the ore-bed dips
ot WILLIAMSON southward at the rate of about 15 inches
i in the hundred feet. - Its onterop extends

s 1. Bennet's Ore Bed (idle) in an east and west direction, and hag
2. Ontarie Furnace Co.’s s X s
e T s o ui3sg been opened upon in an almost continuous
4. Hurly’s, e RIN32 . . N
& Ledmits, « e i ¢ line across the town, exposing a breast
¢, B Fypt €5 €6 Lyang ~ 3 17 [y 3
7. Ontario Furnace Cos c¢ e Craue of ore 5 to 6 miles long and 15 to 20 inches

. thick, The ore is exploited by stripping

e e i and quarrying, At present 12 to 15 feet
is consgidered the limit in the thickness of

stripping, beyond which it does not pay

M ARION ) e e ey s
. to work. Before this limit is reached

a width of several hnndred feet of ore
may often be removed. No underground
mining has been attempted, The surface
£ material removed from the ore preparatory to quarrying is chleﬂy drift and partially decomposed shale.

The location of the “beds” worked in June, 1881, is shown on the map, Fig. 41,

In the census year a total of 48,389 tons of ore was shipped from this town.

Bennett’s bed (1), the easternmost one recently worked, is now idle; 6,720 tons of ore were dug here in the census
year,

West of Bennett’s farm the Ontario Fuarnace (Jompfmy have a ]ong line of kamgs. At (3) the ore is 20
inches thick., It is represented by sample No. 1333. ‘

West of the above Hurly Brothers have recently begun digging ore. At (4) the bed is 20 inches thick. The
character of the ore is shown by sample No. 1332.

Fia. 41,—MAP SHOWING THE OUTCROP OF THE FOSSIL ORE-BED 1IN ONTARIO TOWN-
snir, WAYNR COUNTY, NEW YORK,

a Geology Fourth District, pp. 61, 67,
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Adjoining Horly’s on the west J. Lo Frois is working a bed (5). Sample No. 1331 is from a pile of 150 tons a
of the ore. The bed is 204 inches thick.

Bundy’s ore-bed (6) is about 2 miles west of La Troi¢’. The ore is 14 inches thick, aud will run 1 to 1 fons to
the square yard., Sample No. 1334 was taken from a pile of 30 tons of the ore.

The Ontario Furnace Company is working a bed (7) west of Bundy’s, and not far from the western town-line,
The ore is 18 to 20 inc¢hes thiclk,

The analyses of the foregoing samples resulted as follows:

No. 1833, | No, 1832, | No, 1381, | No. 1834,
S e
Per cent. | Per cent. 1 Peprcent, | Dercent, b
Metallic iron. .coovsvavennennns fas 41. 46 40. 78 42,325 a8, 396
Phosphorteeeey i ieceeaenenn. 0.578 0. 541 { 0,481 0.471
Phespliorns in 100 parts fron... .. 1. 804 1, 804 i 1,138 1,454 }

¢

The ore resembles that mined near Clinton, Oneida county, with the exception that it is usualh in larger grmus
which are more or less flattened.

V. HeMATITE.

The mines of hematite at present worked in the state oceupy a single belt which extends from the town of
Philadelphin, in Jefferson county, in o northeasterly diveckion to the town of Gonverneur, in Saint Lawrence county. ¢

The mines recently in operation are the Shirvtleff, Dickson, Old Sterling, and IKeene, in Jefferson coanty, and
Oaledonia and Kearney, in Saint Lawrence county (see nap, Fig. 42). : ‘
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TG, 42,—~MAP SHOWING THE LOCATION UF TUE FEMATITE ORE-MINES IN JEFFERSON AND SAINT
- .
LawnrsNce couNtins, Nuw YORK.

Trom these six wines there was produced in the census year 94,510 tons of ore.

With the exception of the Dickson and the Keene, the Ltbovc named mines have been worked for many years,
and were described by Dr. Bmmons in his Report on the Geology of the Second District.  Severallocaiities mentioned £
by Dr. BEmmons arve no longer worked. Among these are tho Tate and Polley mines in Hermon township, Saint
Lawrence county, northeast of Gouverneur, Ore las recently been discovered in Macomb township, near Black
lake, but the propevty has not yet been developed.

The ore from the several mines sampled is much the same in general appearance, consisting of an amorphouy
red powder or mass, in which are imbedded varions sized lnmps or concretions of hard specular ore. The latter
iy close-grained, and has a steely luster; it is very hard. Specimens were obtained in which the ore has :
mammillary structore, and scales of micaceous speenlar ore were oceasionally observed. - The amorpbons muss
has an unctuous feel and strongly soils whatever comes in contact with it,  Its color differs slightly in the different
mines, 50 that the ores can usnally be distinguished.
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a  The ore-formation is made up of the ore above described and a silicions-magnesian rock. The silicious material
is usually a very compact, brownish sandstone or quartzite; but sometimes masses of white quartz occur. The
magnesian rock is greenish, unless discolored by the iron ore, and resembles the rock underlying the ore-formation,
except that the latter is often schistose, while the former is usually massive. It is called serpentine by Emmons.
The silicious and magnesian rocks are so associated in the ore-formation as to snggest to Emmons the idea of a’
breecia, and the mass is by him called a “gerpentine breccia”, although he says, that “usually the quartz is so
pelnctly incorporated with it [the serpentine] that it appears to be contemporaneons in origin”.(a) The ore lies in
irregular. .shaped masses or pockets, in this “quartzose-serpentine”. Carbonate of iron, carbonate of lime, pyrite,
and other minerals have been found associated with the ore.

b The geological position and relations of the ore-formation have been variously stated. Emmons considered
the ore with its associated “serpentine” to have been erupted after the deposition of the Potsdam sandstone,
while Vanuzem, from facts observed in the Third district, suggested that the ore had been deposited, associated
with a calcareous marl, on the primary surface previous to or during the frst deposits of the sandstone,

More recently Brooks, () from facts observed in the Caledonia and Keene mines, concludes that there, at least,
the iron.ore formation is of Lower Silurian age. He worked out a stratigraphical series of six members, the
Potsdam sandstone forming the top of the geries and the iron-ore formation coming immediately under the sandstone,
The third member is the magnesian rock, or serpentine, which forms the foot-wall of the mines; the fourth is a
crystalline limestone; the fifth, a sandstone similar in character to No.1; the sixth, a limestone closely resembling
No. 4, but differing in containing in places irregular beds or veins of granite. Underlying this series, which Brooks
congiders to have a minimum thickness of about 700 feet, is the Laurentian gneiss, forming a part of the great
¢ Archean area of northern New York.

At the Shirtleff mine, in Philadelpbia township, the ore is described by Emmons (¢) as lying in the “primary
rock”. But so far as I could learn, gneiss has never been uncovered in the pit, and no outerop of it was observed
within several hundred feet of the ore. BSandstone caps the low ridge east of the pit, and it originally partially
covered the ore; bub whether conformably or not, I believe has not yet been determined. In the pit itself, both
walls are “ quartzose-serpentine”, The workings consist of an open cut about 1,300 feet in length, from which all
the ore has been removed, and the underground extension of the open cut to the southwest, where mining operations
are now Deing carried on. The underground portion of the mine at the “100-foot level” is about 500 feet long.
The ore-bed has been worked, therefore, for a continuous length of about 1,800 feet. The entire workings are
nearly straight and have a direction of north 65° east. The dip is about 45° to the northwest. The stope, which
d is at the extreme southern end of the mine, is about 20 feet wide, but the proportion of rock is larger than usunal
and probably less than one-half of the material raised from the pit can be shipped. To what depth the open pit
wasg worked cannot now be seen, as the pit has been partly filled with rock. From the northeast end of the
undergrouind mine a shaft has recently been sunk to the “200-foot level”, and drifts have been started from it

The mine is owned and operated by the Sterling Iron Company. In the census year it produced 18,990 tons
of ore. A sample from 25 tons of cobbed ore ready for shipment contained—

No, 1344,
Per cent.
e Metallic fron ... ciiiiiii e 40.40
Phosphorng. voveiiociiiaiees i ey enan 0, 204
Phosphorus in 100 parts iron...eaeaeee.on. 0. 500

The Dickson mine, in Antwerp township, about 2 miles north of the village of Antwerp, was opened about two
years ago. The ore-mass is not quite so regular as at the Shirtleff mine; its direction and dip are, however, about
the same. The pit is 70 feet deep, and is worked entirely open to day. The mine is owned and worked by the
Jefferson Iron Company. It produced 8,834 tonsof ore in the census year. A sample from several car-loads of ore

contained—
.
No. 1342,
) Der cont.
b Metallic fvon o.ovas oo iienas 46.32
Phosphoris...oviiiiiiiiii e 0.285
Phosphorns in 100 partsiron............... 0. 615

The Old Sterling wmine, also operated by the Jefferson Jron b011][)a11y, is located about 1 mile northeast of the
Dickson, A pit has been opened between the two mines, but it is now idle. The Sterling mine consists of an open pit

a Geology Second Distriet, p. 96.

b-On certain Lower Silurian rocks in Saint Lawrence comity, New York, which are probahly older than the Potsdam sandstone,
Ameriean Journal, 111, iv, p. 22.

o Lee. cit., 1. 376, under * Iron ores of Theresn”,
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about 400 feet long, 175 feet wide, and, at the south end, 120 feet deep. The direction of the longest axis of the pit a
is north 25© east. The ore dips to the west and pitches to the south. There is a ridge of gneiss a fow hundred feet
east of the pit, but that rock has nowhere been nuncovered jn the mine. The present workings are at the southern
end of the pit, where a wide drift has been driven southward underneath a roof of lean ore, and on the western
side where a pocket or chamber of ore is being excavated. Mr. Emmons observed in the ore from this mine a
golden-yellow mineral, which he says resembles kakozene (a phospbate of iron). A sample of the ore from the cars
contame(l—-—

No. 1343,

Per cent.
Moetallic iron ........ . N 41,92 b
Phosphorug.cveecvueeenraceeiieneruraan.. 0.18¢ '
Phosphorus in 100 parts iron. ceevevieass.., 0.81¢

Tu the census year the mine produced 21,196 tons of ore.

The Ifeene mine is situated west of Keene station, and near the Loundary-line between Jefferson and Saiut
Lawrence counties, It is reported on the census schedules to be in Jefferson county, but Major Brooks refers to it
as in Saint Lawrence county. The ore here lies quite flat aud is covered with sandstone, which forms, in part, the
roof of the mine. The workings are all underground, and are entered through a horizontal drift driven westward
underneath the sandstone, which latter, at the mouth of the drift, forms a bIuft 20 feet or more in height. Bending
a little to the southward after entering, the old workings extend through the hill nearly on a level. But north of ¢
the entrance the ore pitches downward, the formation exhibiting at the same time numerous rolls. The floor of the
mine and the immediate roof of the deeper portions is the “quartzose-serpentine” roek, resembling that ocenrring
in the mines already mentioned. Near the entrance good ore occurred close to the sandstone, which latter is there
seen to be very ferruginous, - o ‘

A sample of the ore from three car-loads at the mine contained—

No. 1341,
Per cent,’
Motal e ITON oo iemee e ernees 42,18
PhosphoriS. .ovverenierurenunsnsrsonrrannnn 1. 138 .
Phosphoros in 100 parts iren....,cocecooot 2. (98 d

The mine is operated by the Rossie Iron Works, Fifteen thousand three hundred and ninety tons ot ore were
_raised from it in the census year. ’

The Caledonic mine, also operated by the Rossie Iron Works, is located 1 mile northeast of the Keene. The
principal workings are now near the road, and are on what appears to be an anticlinal pitching southward. The
ore dips to the south, southeast, and southwest. The main mine is south of the opening, and the average dip in
this direction is about 30°, Sandstone covers the ore-formation at nearly all points, but it forms the actual roof
of the mine in but few places. The southern end of the workings is over 150 feet below the surface. A vertical
dinmond-drill hole from the bottom of the mine near the pump-shaft passed through the “serpentine” floor, then
through a second bed of ore, and finally into erystalline limestone. .The hole terminated in the later. I was e
told that a layer of an extremely hard substance was encountered in this hole which rapidly wore away the dinmonds
of the drill. Specimens of the core were sent to New York to be examined, and were there pronounced to be a
good quality of corundum. I did not see any of these cores myself.

Northeast of this pit is a low ridge capped with sandstone where the first ore was mined on the property.
These workings, now abandoned, were figured by Emmons as the Parish mine.

Bast of the north end of this ridge is the Dillman shaft, from which ore is now being raised. The pit is some
125 feet deep and 100 feet long. The ore dips toward the east ut about 459, Drifts driven north and south from
either end of the pit are in rock, but immediately under the skiproad fhe ove is 10 to 12 feet 1hick.

Tho samples of ore collected at this mine contained —

No. 1336, l No. 1830, '[ No, 1340, ‘ £
Per cent. | Per cent. j I 'cr cent.
‘ Metnlte iT0n ccvnnerecuriaarens 48. 30 36,78 | 04 16
- PhOSPROIUB. v veacrnceennasnns . 0.115 0.212 | 150
Pliosphorus in 100 parts ivon. .. 0, 238 0. 576 “88

Sample No. 1338 is from a pillar at the bottom of Dillman’s shaft; sample No. 1339 represents ore from that
part of the main mine known as fox’s pit, and sample No. 1340, ore from that part of the main mine known as
Shatreaw’s pit. The samples were taken from the cars. TFox’s pit is near the surface.

In the census year the Caledonia mine produced 21,439 tons of ore.
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a At the Kearney mine, northeast of the Caledonia, there is an oval-shaped pit 200 feet long, 140 feet wide at
the surface, and about 70 feet deep. At the bottom the pit is only 30 to 40 feet wide. The ore dips eastward
under the sandstone, which has been partly removed in order to permit the mine to be worked open to day. The
mine is owned by Pope, Wheelock & Co., and worked by John Webb, jr., & Co. In the census year 8,960 tons of
ore were produced. The ore is represented by sample No. 1337, collected from a pile of 4,000 tons.

About one-quarter of u mile northeast of the Kearney mine Bessrs, Webb & Co. have recently begun opening
a pit, which they call the Little learney mine. A slope has been driven northward under the sandstone to a depth
of 50 feet, at an angle of 450, At the bottom of the slope the ore is said to be 12 feet thick. The pit was temporarily
idle when visited, and was partly filled with water. A sample of the ore was collected from a few tons near the
P slope, and is represented by No. 1335, The samples contained—

No.1337, | No. 1336,

Per cent. | DPer oent,
Metallic iroin cveevrinnmeesenen. 46,46 44,35
Phosphors. seeecevearsscnroans 0. 214 0,226
Phosphorus in 100 parts iron... 0. 461 0, 500




	Table of Contents



